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VIEWS, NEWS AND INTERVIEWS. 
‘‘ While I was superintendent of a large 
station,” said an engineer, ‘‘ we had 


central 

a fire in a small room where some temporary 
arc switchboards were placed. The only 
men about were myself and my oiler, Mike, 
who had been a stoker on an ocean steamer. 
It was said that working in the hot store 
hole had turned his head and made him 
‘loony. Mike discovered the fire as it was 
beginning to attack the arc switchboards. 
Yelling to me, he seized a bucket of water, 
rushed into the room and soused it on the 
switchboards. You can imagine the result. 
Of course the current followed the water 


and Mike went through a gymnastic per- 
that would have done credit to 


formance 

Barvum’s human snake. The sad part of it 
was that the shock made him momentarily 
inst He sat crossed legg¢d on the floor, 
held the bucket in his lap, and beat it with 


his fists till it was broken to bits. Calling 


help from the boiler room, I extirguished 
the fire, after throwing off 
the current, and then turned 
my attention to Mike. He 
was then drumming on the 


switchboard with two bucket 


staves It took four of us 
to get him outdoors, where 
we laid him on the ground 
to coo] off. He came around 
in several hours, but would 
never after go into the arc 


switchboard room,” 





Our friend Potts read 
that electric 
sparks could be evolved from 
a cat by taking it into a dark 
room and rubbing its back. 
He made the experiment and 
was surprised to hear a loud 
yell, and to feel something 


somewhere 


clawing across his face. Mr. 
Potts is now uncertain 
whether he was struck by 


lightning evolved from the 
cat’s back, or whether she 
became unduly excited as he 
stroked her and stroked back 
again; but he is certain that 
when he undertakes to pro- 
cure electricity again from a cat, he will 
first soothe her with a shot-gun.—Boston 


Globe. 





The Parisiaus have made a strong protest 
against the arc lamp postsin the Place du 
Carroussel. They have been christened 
“ gibbets,” and are said to be out of harmony 
with the architectural surroundings. The 
posts will be painted and gilded. 





There is now in China a comprehensive 
system of telegraph lines running to all 
parts of the country. The governors of the 
provinces keep watch over the lines, and 
take care that they are maintained in work- 
ing order. 





‘‘ When I first came to New York,” said 
an electric light salesman, ‘‘I had an odd 
experience. I was walking down a street 
on the west side, when I noticed a large 
building which I supposed was a hospital. 


I went in and asked for the gentleman in 
charge, 


‘** Have you ever considered the advis- 


ability of having an electric lighting plant 
of your own?’ said I. 

***Can’t say that we have.’ 

*“* Well, you must use a great deal of 
light in this large building. Id like to talk 
to you about the system I represent.’ 

***It wouldn’t interest me, because the 
people we have here don’t need much light.’ 

‘*** How’s that?’ I inquired. 

‘** This is an asylum for the blind.’ 

‘*T grabbed my hat and left unceremoni- 
ously.” 

——_ #2» oe ——_ 
The Trolley System Favored 
Brooklyn. 

The report of the commission appointed 
to consider the proposal to allow the Coney 
Island and Brooklyn Railroad Company to 
extend its trolley road into the Brooklyn 
city limits and through Fifteenth street to 
Ninth avenue was filed last week. 

The report is iv favor of a trolley road 
through Fifteenth street, with poles on the 
curbstones, and that the circles at Fifteenth 
street ard Ceney Island avenue and at 


Stadtisches Electricitats Werke at 
Elberfeld, Germany. 

This central station was built by Siemens 
& Halske, of Berlin, and is now under the 
management of the city of Elberfeld. It 
was constructed in 1887 and began furnish- 
ing current to consumers in the Summer of 
that year. The Cistribution is on the three- 
wire system. The potentials used aré 110 
aud 220 volts. The greatest distance from 
the station at which current is supplied is 
1,300 metres (about three-quarters of a mile). 
The triple conductor underground cables of 
Siemens & Halske are used and the total 
length of cable used in the installation is 
25,000 metres. There are in the boiler house 
four boilers of a total capacity of 1,400 
horse-power; one is a Cornwall steam boiler, 
furnished by Siller & Jamart, of Barmen; 
the remaining three are combined Cornwall 
steam boilers, furnished’ by G. Kuhn, of 
Stuttgart-Berg. The latter company also 
furnished the steam engines employed. 
They are vertical masine compound steam 
engines with condensers. They are six in 
number and have a total capacity of 1,400 
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Fifteenth street and Ninth avenue should 
be spanned in a suitable manner, but that no 
poles should be placed in the road way. 

In regard to the application to cross the 
plaza at the Boulevard entrance to Prospect 
Park, the report,says: 

‘*And we find and determine against a 
change to the trolley system of propulsion 
across the said circle at the southwesterly 
entrance to Prospect Park, and that horse- 
power only should be permitted across the 
same. 

‘That no poles or supports should be 
erected within the extreme circumference 
of said circle and no wires suspended across 
the same or any part thereof, but that the 
said railroad company should be permitted 
to carry the electric current across the same 
by an underground wire, properly insulated, 
so as to involve the least possible danger to 
life and property.” 

The commissioners were John Winslow, 
Josiah T. Marean and Marshall 8. Driggs. 

Sidney V. Lowell and W. B. Aitken, 
counsel for the protesting property owners, 
filed notice of appeal from this report, on 
the ground that Commissioners Winslow 
and Driggs were interested in the trolley 
road. 





horse-power. Two of the engines are eacn 
directly coupled to two continuous cur- 
rent dynamos of a capacity of 900 amperes 
at 130 volts. The remaining four engines 
are used for driving eight continuous cur- 
rent machives of a capacity of 390 amperes 
at 130 volts. These machines are driven by 
belting on the fly-wheel of the four vertical 
engines. This plant has given entire satis- 
faction since its installation. 








~_>-- 
American Society of Mechanical 
Engineers. 

The American Society of Mechanical En- 
gineers held its annual meeting in this city 
last week. A number of interesting papers 
were read and discussed, among them one 
of Mr. H. C. Spaulding, which we publish 
on another page. The officers for the ensu- 
ing year were elected as follows: President, 
Charles H. Loring, Brooklyn, N. Y.; vice- 
presidents, G. I. Alden, Worcester, Mass. ; 
E. F. C. Davis, Richmond, Va.; Irving M. 
Scott, San Francisco, Cal.; treasurer, 
William H. Wiley. New York city; mana- 
gers, James M. Dodge, Philadelphia, Pa.; 
Robert Forsyth, Chicago, Ill.; Jesse M. 
Smith, Detroit, Mich 





Advantages of the Electric Railway. 

Here is the testimony of a town which 
has Jately put in an electric railway : 

“The first effect of the introduction of 
electric cars has been the building up of 
sections that have heretofore been considered 
out of the way and undesirable. At the 
same time no depreciation in property in 
the more thickly settled districts is notice- 
able. Many have gone to-the outskirts to 
build homes who were not able to command 
sites in town. At the same time those who 
have the means will continue to buy the 
higher priced residence lots. Another effect 
of the cars will be that those who go out- 
side will be able to acquire more land on 
which they can raise enough vegetables to 
materially assist inthe household and even 
be a source of revenue. The city will con 
tinue to grow within its borders as hereto- 
fore, while there will be marked growth in 
the suburbs by those who want more elbow 
room, while practically living in town.” 

— —_-+ —-— 
New York Electrical Society. 

The above Society has long been noted 
for organizing novel and instructive enter- 
tainments. Last week, Secre- 
tary Geo. H. Guy, arranged 
for another most interesting 
evening, which was spent in 
visiting the New York city 
fire alarm headquarters, at 
157 East Sixty-seventh street. 
On Thursday, November 19, 
at 8 p. m., Mr. J. Elliot 
Smith, the efficient superin- 
tendent in charge of the elec- 
trical department, was on 
hand, and the members were 
afforded every opportunity 
of seeing the manner in 
which alarms are received, 
transmitted, and attended to, 
and thus understood how it 
is the fire telegraph service 
of New York enjoys its high 
reputation, at home and 
abroad. It is believed that 
this is the first time that an 
electrical society has ever 
visited fire headquarters. The 
opportunity was taken ad- 
vantage of by a large number 
of members and their friends. 

———__ +> —__ 
West End Figures. 

The West End Street Rail- 
way Company, of Boston, 
now owns 244.47 miles of 
wack, leases 14.63 miles and operates all 
told 259 miles, Of this number 81 is equipped 
with the electric overhead system, and 18 
is partially equipped. The company’s cars 
ran 17,462,572 miles during the past year, 
made 2,328,274 round trips and carried 
119,264,401 passengers. 

The average receipts per passenger were 
4.938 cents. The total mileage of the elec- 
tric cars was 4,588,146 miles, or 26.27 per 
cent, of the whole, and of the horse cars 
12,874,426, or 73.73 per cent. There was 
8.15 miles of track rebuilt during the year, 
at a cost of $132,076.15. of which amount 
$61,350 was charged to the construction ac- 
count and $70,726 to the surplus account. 

The construction account has _ been 
charged, all told, for the year with $207,- 
821.36. The net addition to the real estate 
account, power plants, etc., has been $489,- 
405. The horse car account has been re- 
duced $52,159; the electric. car account in- 
creased $204,881.24, and the general equip- 
ment account increased $34,979. The 
power station equipment has been increased 
$194,743, and the electric line equipment 
charges have amounted to $160,404.95. 
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Improving a Pennsylvania Street 
Railway. 

The Williamsport Passenger Railway 
Company, of Williamsport, Pa., commenced 
in May last to change its motive power from 
animal to electric power. The road had 
five and one-half miles of center bearing 
rail and nine one-horse cars in operation. 
Four miles have been replaced and two 
miles of new double track laid with 60 
pound Wharton girder rails. The equip- 
ment consists of ten 16 foot cars, with 
McGuire trucks and Westinghouse single 
reduction motors, the power being furnished 
by the same company's make of generators. 
The overhead construction was carefully 
done, regardless of cost, to remove any 
municipal objection that might be made. 
Four cars were put in operation the sixth of 
August and four additional cars on the fif- 
teenth of November. The-road will be ex- 
tended?one and one-half, miles further, to a 
suburb, this Winter, and some three or four 
miles additional track laid early in the 
Spring. 

The officers are: H. R. Rhoads, president; 
John Lawshe, treasurer; J. F. Starr, secre- 
tary; H.C. Young, superintendent. Direct- 
ors: H. C. Parsons, C. L. Munson, John 
R. T. Ryan, Wm. Emery, H. W. White. 





Interesting Motor Test. 


A most severe and interesting test was 
made recently by Wm. Sellers & Company, 
of Philadelphia, upon a motor operated 
under the new principle invented by Mr. H. 
Ward Leonard, of this city. The motor 
used was a 10 horse-power standard shunt- 
wound Sprague motor with a normal speed 
of 1,500 revolutions a minute. The motor 
was bolted to a counter-shaft, and upon the 
counter-shaft was placed a brake and a large 
fly-wheel, such as is used upon punching 
machines, the purpose of the fly-wheel being 
to duplicate the inertia and momentum met 
with in practice in a great many kinds of 
work. 

The motor was made to operate in either 
direction at any rate of speed desired, and it 
was found possible to run the motor per- 
fectly and regularly under the full brake 
load at 15 revolutions per minute, that is, 
one per cent. of its full speed. While oper- 
ating at full speed in one direction, the 
motor could be instantly reversed, the re- 
versal being perfectly gradual and entirely 
without any spark or troublesome feature 
of any kind. 

In order to get the most marked effect in 
overcoming the momentum of the fly-wheel, 
the brake was taken off, and when the fly- 
wheel was running at its full speed of 300 
revolutions a mipute the motor was instantly 
reversed. In 13 seconds the motor had 
brought the fly-wheel to rest and in 13 sec- 
onds more had it running at full speed in 
the opposite direction, the entire operation 
being effected with the greatest smoothness 
and without any spark whatever. The per- 


formance of the motor was extremely satis- 
factory to all concerned and showed its per- 
fect adaptability to any class of work to be 
met with in practice. 


Connecticut Electric Lighting 
Association. 


The State Association of the electric light- 
ing interests of Connecticut met Wednesday 
of last week at New Haven, in the offices of 
the electric lighting company of that city. 
Matters of general interest to the industry in 
all parts of the State were discussed. Among 
the gentlemen present were : James English 
and John C. English, New Haven; A. M. 
Young, Waterbury; J. E. Stow, Middle- 
town; F. F. Fussenick, Torrington; L. 8. 
Beardsley, Naugatuck; J. M. Orford, Bridge- 
port; Wm. E. Hadley, Meriden; Mr. Wight- 
man, Danbury; W. W. Whitney, New 
Britain. 

The officers for the ensuing year were 
elected as follows: President, James English; 
vice-presidents, Wm. E. Hadley, J. E. Stow; 
treasurer, John C. English; secretary, A. M. 
Young. A fine dinner was enjoyed by the 
delegates at Traeger’s and the Association 
adjourned to bold its semi-annual meeting 
at Waterbury six months later. 














ELECTRICAL REVIEW 


A New Electric Car Motor. 





BY J. H. PALMER. 





The desirability of some device by means 
of which an electric car motor can be made 
to regulate the amount of energy absorbed 
in approximate proportion to work done 
has called for much application, but has re- 
sulted, so far, in very little advance. 

The requirements are well understood 
and can be summarized as follows: 

1st. To provide a motor of which the 
speed, consequently the torque, can be 
regulated without a rheostat. 
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2d. Which can be constantly running, 
irrespective of the car. 

3d. In which the speed of motor varies 
inversely with the speed of car, and 

4th. With an automatic check upon over- 
loading other than a fusible plug. 

The working effects of such an arrange- 
ment are easily apparent, and, briefly, would 
be: 

ist. Economy in energy absorbed, due 
to the motor running under all conditions 
at such a rate of speed that counter electro- 
motive force has a high value as current 
regulator, always on the high part of 
efficiency curve. 





its hydraulic substitute bas no higher value. 
The motor and other devices it is the 
object of this article to describe have been 
designed to meet the existing conditions. 
To assist a clear comprehension of the vari- 
ous features, few diagrammatic sketches 
are appended, which ‘an be named as Fig. 
1, motor, air compressors, and air brake; 
Fig. 2, diagram of leverages. Fig. 3, curve 
displaying performance of motor as usually 
operated; Fig. 4, curve displaying perform- 
ance of motor at present under considera- 
tion. 

The motor has both armature and field 





Evectric CAR Motor. 


magnets with their poles free to revolve, the 
poles revolving loosely upon the same shaft 
to which the armature is keyed. Asa con- 
sequence, upon the admission of electrical 
energy, the poles, having no resistance op- 
posed to their rotation, can revolve, while 
the armature, being mounted upon a shaft 
geared by a single reduction to the car axle 
(or, if preferable, placed upon the car axle 
itself, becoming gearless), does not move. 
Now, if a resistance be offered to the rota- 
tion of the field magnets, as by means of a 
brake, so soon as the resistance offered equals 
that opposed by the car to the movement of 
the armature, then the armature will begin 
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2d. Reduction in size of motor, because 
the car can be started and stopped with 
motor running at a high speed and the load 
taken up gradually, the current absorbed 
equaling amount of work done. 

8d. Immunity from heating through over- 
loading. 

4th. Saving of energy by discarding the 
rheostat as a speed regulator. 

Most of the above requirements could be 
attained if a friction or hydraulic clutch 
were a feasible device ; but for the differen- 
tial transmission of large powers the fric- 
tion clutch is practically worthless, while 
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to revolve and the car to move ahead, any 
change in the amount of retardation of the 
field magnets producing a corresponding 
acceleration of rotation of the armature, 
consequently of the car speed. 

As before any rotation of the armature 
takes place there is no load upon the motor 
other than that necessary to maintain its 
speed, its absorption of electrical energy is, 
at this point, ata minimum. After the car 
has been moved at a slow rate of speed, the 
amount of energy required to develop an- 
other rate of speed is exactly in proportion 
to that speed, and a further application of 
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resistance to the rotation of the field mag- 
nets throws a heavier load upon the motor, 
which has the effect of slowing down the 
entire motor speed and so reducing the 
value of counter electromotive force and en- 
abling the motor to absorb the greater 
amount of energy required to move the car 
at the higher rate of speed. The retarding 
resistance can be gradually applied to the 
field magnets until their revoluticn jg 
stopped, the motor then assuming the condi- 
tion of any other motor geared tothe car 
axle in a determinate manner and running, 
if not overloaded, at an efficient consump. 
tion of energy. If, in place of a brake, the 
field magnets are connected with an air com- 
pressor, having a valve by which the extent 
of compression can be regulated, the same 
general effect is produced, with the advan, 
tage that there is now no loss from friction 
of the brake and no heating of parts, provid- 
ing the air pressure is kept within proper 
limits. The compressed air resulting from 
this operation can be utilized for air brakes 
on the car. 

The sketch, Fig. 1, shows diagrammat- 
ically such an arrangement, the two n.oving 
parts of the motor being connected, respect- 
ively, to th: car axle by a four to one gear- 
ing and to the compressor shaft by a two to 
one gearing. Taking Fig. 2 as representing 
the leverages, Table A shows the conditions 
under which the various parts perform their 
offices. 

TABLE A, 

Diameter of car wheel A, 30 inches. 

Length of compressor crank B, 444 inches. 

Area of compressor cylinder C, 63.6174 
square inches. 

Air pressure at half stroke, 14 pounds per 
square inch. 

Total pressure on crank pin, 890.6436 
pounds+445.3218 pounds. 

Weight of car and load, 20,000 pounds. 

Compressor geared to motor at 2x1. 

Car wheel geared to motor at 4x1. 

Pounds pressure required at 44¢ inches from 
axis of 30-inch wheel to move 20,000 
pounds up 10 per cent. grade 20,000+ 
10+260 — 2,260 pounds. 2,260 pounds+ 
fo +2 = 339 pounds. 

Pounds pressure on compressor side of mo- 
tor, 890.6436 2 — 445.3218. 

Pounds pressure on car wheel side of motor, 
339. 


Excess of resistance in favor of compressor, 

106.3218 pounds. 

The curve, Fig. 3, shows the conditions 
under which an ordinary motor operates; 
Fig. 4, the conditions under which the 
motor performs when arranged according to 
the new method. A comparison of the two 
curves shows that when operated by tbe 
ordinary method the motor under varying 
rates of speed and load is working from no 
car miles per hour and a great consumption 
of energy to a bigh rate of speed with a 
gradually falling consumption of energy. 
When operated under the new method, the 
relative conditions are reversed and the 
motor is running at a high rate of speed and 
small consumption when the car is moving 
slowly, and as the car speed or load is in- 
creased, so is the consumption of electrical 
energy. Asarheostat is not used to regulate 
admission of current for varying speeds, 
counter electromotive force has no check 
upon its range and efficiency as a current 
regulator, consequently, the amount of 
energy absorbed is always in proportion to 
the amount of work done, from the moment 
of starting the car to the point of overload- 
ing. If the work demanded from the motor 
should be more than it can safely perform, 
a safety valve permits the escape of air from 
the compression cylinder at precisely the 
overloading point; the speed of the motor is 
then reduced nofurther. Thisis an absolute 
safeguard against a burn out, for the pressure 
at which safety valve must blow off is 
determined by the method given in Fig. 2 
and the valve adjusted correspondingly. 

To sum up the differences between & 
motor geared in a fixed manner to the car 
wheel and the method now described : In 
the latter a motor, while working always at 
high efficiency, can never be overloaded, and 
the former can be considered greatly over- 
loaded at the start, and very much under- 
loaded afterwards, except on the occasions 
when the car speed, load and grade of track 
are all proportionate to the efficiency speed 
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of the motor. Considering the continually 
varying conditions of street railway travel, 
its many stops and starts, its continually 
changing loads and grades, such occasions 
are rare, and the resulting loss of energy 
very great. 

The increase in size of cars on electric 
lines demands more powerful brake appli- 
ances than the hand leverages, and the air 
always under compression is utilized for the 
purpose of actuating brakes, a feature of 
much importance as, in the operation of com- 
pressing the air, electrical energy is being 
transformed and conserved. 
as 6 
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Bell Telephone Stock. 

The following are comments made by 
Boston papers on the action in Bell tele- 
phone stock, after the issuance of the Ber- 
liner patent : 

The especial feature of the market was 
Beil Telephone, which, on the announce- 
ment that the patent on the Berliner trans- 
mitter had been allowed, jumped 15 points 
in as many minutes, an advance of 33 points 
within a week. The issuance of this patent, 
as I suggested some days ago, means an ex- 
tension of the Bell Telephone monopoly for 
another 17 years. Its great value to the 
company can hardly be estimated. In fact, 
one enthusiastic broker yesterday stoutly 
we ibs 
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ernment case lifted the stock to 2454¢. And 
more than this, the highest price touched, 
213, is the highest recorded since January 
last. The activity and strength all grew 
out of the announcement coming from 
Washington that the Berliner transmitter 

tent had been issued. This is an English 
invention and controls the long distance 
telephone as well as the ordinary instru- 
ments. It is the underlying patent of all 
transmitters possessing what is known as 
the microphone or variable contact prin- 
ciple. It has been ‘‘ hung up,” so to speak, 
in the patent office for years, ever since 1876, 
owing first to the alleged interference with 
the Edison principle, and subsequently with 
the Drawbaugh and other patents. This 
2/ 
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Finally, in one sentence, the cause of ad- 
vaniage gained may be stated thus: When 
the car is moving slowly, requiring little 
energy to propel it, the motor is running at 
a high rate of speed, absorbing little energy, 
and as the speed of the car increases the 
motor runs slower and takes in the energy 
required to do the work; the same remark 
applying to increase of load or grade. 

The curves used to illustrate the opera- 
described are worked out for high 
speed motors. This is because curves of 
such machines, for comparison, were more 
readily procured than those from low speed 
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affirmed that it would make the present 
stock worth eventually $500 a share. All 
the other telephone shares advanced in 
sympathy with American Bell, not includ- 
ing Mexican, while New England gained 
246 ani Erie 344 points.—Boston Advertiser, 
November 18. 

The issuance of the Berliner transmitter 
patent to the Bell Telephone people comes 
very promptly after the decision in the 
Drawbaugh case, which alone has stood in 
the way of its issuance for a long time past. 
The patent is the underlying one of all 
transmitters, and involves the Day of 
variable contact. First the Edison people 
claimed interference ; then Irwin and then 
Drawbaugh. This litigation has prevented 
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single reduction or gearless motors, which 
have so recently been introduced that no 
reliable data can be easily obtained. The 
official speed of motor, as designed for new 
application, is at 700 revolutions per minute. 
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The West Bay City, Mich., council bas 
voted to let the contract for furnishing 
lights for the city tothe Bay County Electric 
Compaay, the lights to be of 2,000 candle- 
Power each and to run on every dark night 
and whenever necessary for the safety and 
convenience of the public, 
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litigation is now all cleaned up and in favor 
of the Bell people and hence the patent 
issues. The patents now heid by the com- 
pany or its receiver do not expire until 1894, 
and these, together with the Berliner patent 
just issued, gives the Bell people a practical 
extension of their monopoly on the tele- 
phone business for 17 years. More or less 
litigation may, of course, come in the fu- 
ture, but past experience in this direction 
has so thoroughly demonstrated the strength 
of the Bell Company’s position, that little is 
to be feared from this. It has been the ex- 
pectation of the issuance of this patent that 
has induced very much of the buying of 
late. The ‘* pointer” was current a week 
ago, and the people who used it have reaped 
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its issuance for nearly a dozen years, but at 


last, with all the legal complications out of 


the way, it comes just in time to give the 
Bell Company an important and most valu- 
able extension of its control of the business. 
What with the differences with the Western 
Union people practically ogpeaet. the Ber- 
liner patent issued, the long distance business 
growing rapidly and the company’s im- 
portant litigation all removed, the future of 
the company certainly looks very bright.— 
Boston News, November 18. 

The transactions in Bell telephone this 
morning lacked but a single share of aggre- 
gating 1,000 shares. This is the largest 
half-day’s business in the stock since March, 
1889, when the famous decision in the gov- 





a handsome profit. New England and Erie 
stocks have both participated ney in the 
Belladvance.— Boston Traveller , November 17. 


Litohfield, I1l].—Litchfield Light, Heat 
and Power Company; capital, $50,000. In- 
corporators, H. H. Beach, J. B. Wams- 
den and Robert M. Foster. 








Des Moines, Ia.—Des Moines Water Power 
and Electric Company; capital, $225,000. 
Promoters, Lowry W. Goode, Fred. D. 
Goode and C. E. Meade, all of Des Moines. 


Incorporation papers sent to L. W. Goode, 
Des Moines, Ia, 














Richmond, Ind.—The Early Electric Light 
Company; capital, $25,000. 

Gardner, Mass.—The Gardner. Elcctric 
Light Company; capital, $30,000. 

Chicago, Ill.—The International Electric 
Railway Company; capital, $2,500,000. 

Bridgeport, Conn.—The Crown Electric 
Manufacturing Company; capital, $10,000. 

New York, N. ¥Y.—The Mitchell Electrical 
Railway Cable Company; capital, $5,000,- 
000. 

Morgantown, W. Va.—The Morgantown 
Electric Light and Power Company; capi- 
tal, $100,000. 

New York, N. ¥.—The Wilder Duplex 
Electric Burglar Alarm and Messenger 
Company; capital, $500,000. 


New York, N. ¥Y.—Triple Multiplex Com- 
pany; to manufacture electrical and mechan- 
ical devices; capital, $1,000,000. 


Chicago, I11.—The Proctor Electric Fleet 
Company; to manufacture and operate elec- 
tric passenger barges; capital, $80,000. 


New York, N. ¥.—Astoria Electrical Man- 
ufacturing Company; to acquire and deal in 
licenses and patents; capital, $500,000. 


Tamaqua, Pa.—Tamaqua and Danford 
Street Railway Company; to operate an 
electric street railway; capital, $50,000. 


Washburn, Wis.— Washburn Electric 
Light and Power Company; capital, $20,000. 
Promoters, A. C. Prohert, J. F. Meehan and 
Peter Nelson. Incorporation papers sent 
to A. C. Prohert, Washburn, Wis. 


New York, N. Y.—Bronx Electric Light 
Company; capital, $15,000. Promoters, 
John P. Munn, 18 West 58th street; John S. 
Bush, Carter avenue, corner 177th street, 
and Charles C. Leary, 90 Fifth avenue. 


Chicago, Ill.—The United States Rapid 
Transit Company, of Chicago, Ill.; to con- 
struct, equip and operate mechanical and 
electrical constructions for the rapid transit 
of United States mails, passengers, etc.; cap- 
ital, $5,000,000. 


Ronceverte, W. Va.—Ronceverte Electric 
Company; capital, $100,000. Promoters, 
Thos. J. Shyock, Geo. F. M. Houck and 
Jas. E. Brewer, all of Baltimore, Md. In- 
corporation papers sent to John W. Harris, 
Lewisburg, W. Va. 


Duluth, Minn.—Phoenix Electric Com- 
pany; capital, $10,000. Promoters, Joseph 
M. Anderson, Robert 8S. Eystu and H. R. 


Fisher, all of Duluth. Incorporation papers 


sent to Henry 8. Mahon, 304 First National 
Bank, Duluth, Minn. 


Burlinzton, Vt.—Burlington Building 


Association; capital, $20,000. Promoters, 


A. O. Furguson, Geo. D. Wright, H. B. 
Caoger and C. W. Scarff, all of Burlington, 
Vt. Incorporation papers sent to C. W. 
Scarff, Burlington, Vt. 


Ypsilanti, Mich.— Ypsilanti Electric Com- 
pany. Capital, $25,000. Promoters, Brain- 
ard Rorison and M. V. Rorison, of Fort 
Wayne, Ind., and A. C. Rorison, of 
Ypsilanti, Mich. Incorporation papers sent 
to Tracy L. Towner, Ypsiianti, Mich. 


Mechanicville, WN. Y¥.— Mechanicville 
Electric Light and Power Company. Pres- 
ident, Hon. C. R. Sheffer; vice-president, 
Stephen Lee; secretary, Dr. A. C. Kniskern; 
directors, C. R. Sheffer, Stephen Lee, J. H. 
Packer, A. D. Safford, E. H. Strong, A. C. 
Kniskern, Ben. B. Smith, George R. Moore, 
Dr. Charles W. Keefer. The company has 
presented to the village trustees a petition 
for franchise to erect poles and light the 
streets of Mechanicville, 
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The series of entertainments which will 
be offered to the members of the New York 
Electric Club during the present winter sea- 
son will be unexcelled. Mr. Edward Rose- 
water’s address on the government owner- 
ship of telegraphs will be most interesting. 
Mr. Rosewater has as yet made no official 
report of his investigations. The public 
will probably first learn the results of his 
labors through the efforts of the entertain- 
ment committee of the Electric Club. 





In press circles the January convention at 
San Francisco of the International League 
of Press Clubs is a leading topic. Eastern 
clubs are now electing delegates, and 
representative party of newspaper toilers 
will go from here. Among those expected 
to attend, either as delegates or invited 
speakers, are: Gen. Felix Agnus and Lynn 
R. Meekins, of Baltimore; Col. Chas. H. 
Taylor and Thos. F. Anderson, Boston; 
Col. Elliot F. Shepard, Col. John A. Cock- 
erill, W. J. Arkell, Foster Coates, Jos. 
Howard, Jr., Hon. Amos Cummings, Mar- 
shall P. Wilder, New York; Murat Halstead 
and Wm. Berri, Brooklyn; and Eugene 
Field and J. W. Scott, Chicago. 


Now is the time for the fertile inventor to 
trot out his device for removing ice from 
trolley wires. 


The man without any music in his soul 
should become acquainted with Dr. Hach- 
enberg, of Austin, Tex. When the Doctor 
starts off his 10 pianos by means of elec- 
tricity, what a volume of music will ascend 
heaven wards! 


If the underground electric railway arrives 
in all-conquering glory about the time our 
Broadway cable road begins operations, 
what a gnashing of teeth there will be 
among the capitalists who have poured out 
their millions in constructing this great 
cable system ! 


With this issue of the KEVIEW appcars 
the first of a series of interesting articles 
from the pen of Mr. J. D. Bishop on mirror 
galvanometers. The proper use of these 
instruments is an art initself. Mr. Bishop’s 
extensive experience in testing should qual- 
ify him to speak authoritatively on the 
management of the instrument. A good 
instrument is not always a guarantee of 
accurate scientific work; careful manipula- 
tion is necessary to avoid indications whicb 
would lead to incorrect conclusions. The 
trite maxim “‘ figures don’t lie” is true only 
when the figures are true indices of what 
they represent. The same reservation is 
needed in interpreting the results of elec- 
trical tests. 


Mr. Leonard’s communication on a new 
plan of operating motors will be read with 
interest by electrical engineers. By sup- 
plying the armature and field-magnet from 
separate mains, in one of which the electro- 
motive force may be varied and in the other 
the amperage, the motor may be operated 
efficiently at any speed or lo d, the electro- 
motive force being raised to develop in- 
creased speed and thé amperes to increase 
torque. An apparent objection to the plan 
is the auxiliary motor-generator needed to 
admit of supplying two differing currents 
to the motor, butas in stationary plants only 
one such piece of apparatus will be needed 
for a number of supplied motors, the advan- 
tages would far over-balance the expense. 
With well constructed motors the loss of 
conversion in the auxiliary machine would 
be so small that it would not figure as an 
objection when weighed in comparison with 
the advantages of perfect control and ab- 
sence of the independent regulating con- 
trivances ordinarily required to protect the 
motor. 


IN TER. URBAN ELECTRIC 
RAILWAYS. 

The successful transmission of 31,000 
volts over the line between Frankfort and 
Lauffen, reported by our correspondent in 
another column of the REvIEw, is full of 
promise for the alternating current. The 
insulation successfully withstood this enor- 
mous voltage. A still higher voltage was 
successfully used to supply a lamp circuit 
by Siemens & Halske on the 17th instant, 
when a pressure of 48,000 volts was‘ put 
upon the mains. This would seem to be 
enough to insure a commercial application 
of electricity as a motive power on long 
lines of railway. The Lauffen-Frankfort 
line is 108 miles in length. With this in 
view it would seem to be an easy problem 
of engineering to equip a line of inter-urban 
railway with electrically driven trains. The 
mains could be tapped at short distances 
and feed transformers between the rails and 
a low voltage led from the low tension coils 
to the rails, or to overhead supply wires. 
The rails asa line of supply would not be 
open to the same difficulties—at least not in 
the same measure—as in urban roads where 
the surface, in a normal condition, is coated 
with mud or dust, but would present a clean 
surface of contact from which a low tension 
current could be picked up without difti- 
culty. The times are ripe for such a road; 
the thing now needed is a railroad company 
with enterprise to test it. With smokeless 
motors, independently operated coaches, 
short headway and cheap equipment and 
maintenance. it ought not be a difficult task 
for a live electrical engineer to get a good 
job. 


November 28, 189] 


THE BERLINER PATENT. 


it bas transpired that the outcry raised 
by the lay press in regard to an alleged at- 
tempt to extend the fundamental Bell tele- 
phone patent had for its foundation a patent 
which issued on the 17th inst. upon an ap- 
plication filed by Emile Berliner in 1877, 
We present our readers with a full cc py of 
this patentin another column. It contains 
several very broad claims—broad enough 
to cover existing forms of micruphones, and 
will, if sustained, give the American Bel] 
Telephone Company—the assignee—a vir- 
tual extension of the telephone monopoly, 
As stated in the last issue of the Revinw, 
the method of telephonic communication 
involviug the generation of line currents by 
a vibratory diaphragm in a magnetic field 
will be open to the public io 1898. ‘The 
weak character of currents developed by 
such a method will limit its application to 
short distances, and will necessarily furnish 
a service far inferior for commercial use to 
the methods at present in use, in which 
microphones and induction coils are used 
at the transmitting station. So tar as com- 
mercial telephony is concerned, therefore, 
the American Bell Telephone Company 
will still have a firm grip op business when 
the fundamental patent expires. It is not 
impossible that some form of instrument 
will be produced which would enable a rival 
organization to capture a share of the tele- 
phone business and, by competition, bring 
down the price to the users. Another way 
of approaching this problem, besides that 
mentioned above, would be by way of liquid 
trausmitters. The broadest claim of the 
Berliner patent involves transmission by 
variation of pressure, a requirement not 
found in liquid transmitters, where the rise 
and fall of current strength results trom 
raising or depressing a conducting electrode 
in a conducting liquid. What view the 
courts will take of the Berliner patent re- 
mains to be seen. The transmitter may be 
defined as the transmitter of Philipp Reis 
properly adjusted, 

The receiver is precisely similar to the 
transmitter and must be far less efficient 
than Reis’s. Given a knowledge of Bell’s 
discovery that successful transmission 
of speech must be by undulations, the 
degree of invention required to adapt Reis’s 
instrument for successful operation—more 
successful than can be attained under Mr. 
Berliner’s system—is not awe-inspiring, and 
this will likely be a ground of defense for 
infringers of the Berliner claims. The posi- 
tion of the telephone company will not be 
so strong as it was under the Bell patent; on 
the other hand, infringers will not have a 
walk-over. The only points clear in the 
perspective are Counsel fees. Whatever 
view may be taken of the invention and the 
patent, we do not see how the owners of the 
patent can be charged with wrong-doing. 
lf the application has been hanging fire in 
the patent office for 14 yearsand five months 
this is no reason for censure, so long as the 
inventor or his assignees exercised proper 
diligence in pressing the case. If the time 
has been consumed by delays cf the patent 
ottice—or opposing interference Contestenis 
—it is not equitable to condemn the patent 
on that account; rather condemn Congress 
for not providing the patent office with 
facilities for doing work with more dis- 
patch, Doubtless, the patent will prove a 
hard bone of contention Enterprising 
gentlemen with doJlars in vicw v iil be anx- 
ious to supply the public with cheap and 
efficient telephones, and the American Bell 
Telephone Company will insist that its rights 
under the patent be respected. 

A pointof apparent weakoess in the patent 
arises from the fact that a British patent, 
No. 91, of 1880, was granted to Berliner for 
a microphone. Number 4,888, of the re- 
vised statutes says: ‘* Every patent gianted 
for an invention which bas been previously 
patented in a foreign country shal] be so 
limited as to expire at the same time wilb 
the foreign patent, or, if there be more than 
one, with the one having the shortest term. 
The British patent mentioned describes and 
illystrates a microphone with carbon con- 
tacts and aspring maintaiving the rear con- 
tact in engagement with the front one, which 
is carried by the diaphragm. While it is 
true this is not the same structure which is 
described in the United States patent just 
issued, it must be admitted that the British 
patent, if it formed a prior state of the art 
when the United States application was 
filed, would have constituted a successful 
bar to the broad claims. If Berliner 18 
estopped by the statute from claiming & 7 
microphone because of bis British patent 0 
1880, his United States patent will be force- 
less as arod of chastisement to infringets 
after 1894, since the term of a British patent 
is but 14 years. 
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CORRESPONDENCE. 


OUR CHICAGO LETTER. 


A Chicago syndicate, headed by O. W. 
Rawson, will construct an electric street 
railway at Janesville, Wisconsin. 

incorporated.—The Cross Town Railway 
Company, Chicago. Capital stock, $500,000. 
Incorporators: Mark T. Leonard, Walter R. 
Weever and Arthur B. Camp. 

Personal.—E. T. Orne, president of the 
Orne Electric Construction Company, has 
cone East on business. Henry G. Issertel, 
representing Alexander, Barney & Chapin, 
New York, is in the city on business. 

Electric Companies at War.—The Brush 
Electric Company, of Cleveland, O., to-day 
filed a lengthy bill in the United States 
Cireuit Court to enjoin the Western Elec- 
tric Company, of this city, from manufact- 
urivg and selling an arc electric lamp, the 
patent for which complainant says it owns. 

The Westinghouse, Church, Kerr & Com- 
pany report sales of five 250 horse-power 
compound engines to the Minneapolis Street 
Railway Company. Also two 50 horse- 
power engines to the Calumet Mining Com- 
pany, Calumet, Michigan, which makes the 
sixth order received from this company. 

The Electric Appliance Company opened 
their well-appointed store at 242 Madison 
street on the 17th inst. Their large store is 
well-stocked with a full line of electrical 
supplies and isin a position to fill all orders 
promptly. Paranite wire, the company’s 
leading specialty, is already receiving ap- 
yroval, 

' F. UW. Cassanave, E. C. Bradley, M. C. 
3ristol, W. M. Graafton, L. L. Summers 
and ©. H. Summers, all officials of the 
Pennsylvania Railroad and Western Union 
Telegraph Company, visited Chicago this 
week, and spent one day with the president 
of the Burton Electric Company, for the 
purpose of arranging with them to put on 
the Pennsylvania, Limited, Chicago and 
New York trains the Burton electric heater. 

Testing a Long Distance Telephone.— 
Telephoning to Cleveland from this city 
was tried and accomplished recently at the 
oflices of the Postal Telegrapb Company, at 
Clark and Jackson streets. The invention 
by which the feat can be performed was 
perfected by T. W. Cosgrove, of San Fran- 
cisco, who uses, it is said, many of the parts 





now covered by the Bell patents. Already 
a stock company to push the machine has 
been capitalized for $10,000,000, and 
moneyed men have been found who will in- 
vest if the instrument proves as effective as 


itis now thought to be. The tests wil] be 
continued to Buffalo, Albany and New 
Y 


The Gray Electric Company has been in- 
corporated under the laws of the State of 
Illinois to manufacture telegraphic instru- 
ments invented by Professor Elisha Gray. 


The company has about 50 acres of land, 
one mile South of Higbland Park, Illinois, 
and contracts have been let for construc- 
tion of buildings and work commenced. 
The building will be 60x140 feet, three 


stories, and will be completed within the 


next four months. The company propose 
to install the very best machinery to be 
procured, and will employ 100 mechan- 
ics, and will be turning out machinery 


for market next Summer. It is impossible 
to secure description of instrument at pres- 
ent, but one will be given in these columns 
later on. M. J. B. 
Chicago, November 21, 





OUR ALBANY LETTER. 


A number of Albany people were in North 
Adams, Mass., last week, looking over 
ground between North Adams and Williams- 
town, and if they can get a right of way 
will build an electric road between the two 
towns 

The Saratoga, N. Y., street commissioners 
have adopted a resolution asking the 
Saratoga Electric Light and Gas Company 
the price they would ask for lighting one 
year 100 arc lamps, 220 gas lamps and 90 
naphthalamps. They adjourned unti] Decem- 
ber 7, and until that date the watering place 
Will remain in darkness. Saratoga has had 
much trouble over its system of lighting. 

Recently a motor car ran away on the 
steep State street grade of the Albany Rail- 
Way's line. Conductor Magee managed to 
keep the frightened passengers inside. If 
they had gained the platform, in the haste 
to get off, someone would undoubtedly have 
received serious injuries. The board of 
directors of the road have written conductor 
Magee a complimentary letter, praising his 
cool conduct, and enclosed a check for 

20) L. M. W. 


Albany, November 22. 





OUR BOSTON LETTER. 
The F. E. Belden Mica Mining Company, 


Owners of seven mica mines in Grafton 
County, New Hampshire, has established 
offices at No. 28 School street this city. 
This company bas a capital of $1,000,000. 


HLHOVRIOAL REVIEW 


Secretary E. |. Garfield, of the Thomson- 
Houston Electric Company, who bas been 
traveling through the Western States dur- 
ing the past three months on a tour of in- 
spection, has returned to this city enjoying 
the best of health. 

The Pairpoint Manufacturing Company, of 
New Bedford, Mass., has increased the 
lighting capacity of its electric light plant, 
and has contracted with the Wheelcck En- 
gine Company, of Worcester, Mass., fora 
275 horse-power engine. 

The Tropical American Telephone Com- 
pany, through its New York house, has 
taken hold of the electrical supply business 
formerly controlled by the Empire City 
Electric Company, and is now able and pre- 
pared to offer all goods shown. in the cat- 
alogue of last named company at unusually 
low prices. 

The Jenney Star Electric Company, of 
New Bedford, Mass., a recently organized 
enterprise, is about ready to place on the 
market a new type of electric motor and 
dynamo. President A. W. Rounds, of the 
Russell. Electric Company. of this city, is 
one of the principal stockholders of the first 
named concern. 

The New Power Station of the Lynn and 
Boston Railway Company, at Lynn, Mass., 
will be the second largest power station for 
generating current for electric railways In 
the world, tbe first being that of the West 
End Railway Company, this city. The 
Lynn company is equipping its entire line 
(12 miles) with the overhead trolley system. 

Boston, November 21. fe Se 





NEWSPAPER MEN OF GOTHAM. 

‘‘ There is one thing that can always be 
said in favor of the New York Press Club,” 
said Amos Cummings, on Park row, last 
week, ‘‘ it always buries its dead.” 











The governing board of the Internatioual 
League of Press Clubs meets in this city at 
the Hotel Imperial, Tuesday of next week. 
This will be the last meeting before the next 
convention of the League, to be held in San 
Francisco, January 14, 1892. M. H. De 
Young, of San Francisco, T. J. Keenan, Jr., 
of Pittsburgh; Lynn R. Meekins, of Balti- 
more; T. F. Anderson, of Boston; H. D. 
Vought, of Buffalo, and Wm. Berri, of Brook- 
lyn, are among the well-known newspaper 
men who will attend. 





The annual election of the officers of the 
New York Press Club occurs Monday, No- 
vember 30. Campaign committees for the 
two tickets, one of which is headed by Col. 
Jobn A. Cockerill and the other by Geo. H. 
Fleming, have been formed and politics are 
on deck with a vim and a shrewdness that 
would put to blush the most accomplished 
political work ever presented by experienced 
politicians. The committees are headed by 
two bright brothers, Chas. O'Connor Hen- 
nessy—the first newspaper man to be in- 
dicted for publishing the news about the last 
electrical executions—and John A. Hen- 
nessy, the former for the Cockerill ticket, 
the latter forthe opposition. It is expected 
that the largest vote in the history of the 
Club will be polled, and after the election 
and the result is announced, the press men 
who have been deadly enemies for some 
ten days will get together and talk it over 
in the best of spirits, the winners with nat- 
ural rejoicing, and the losers will pay their 
bets and wait for next time. 





No more interesting matter is published 
than Foster Coates’ ‘‘ Tales Told in Goth- 
am,” which appear every Saturday in the 
Mail and Express. 


Jos. Howard, Jr., grows younger in his 
work as his imperial grows whiter and his 
forehead more expansive. This entertain- 
ing journalist will deliver a lecture before 
the Electric Club at an early day. 





The Club, under the energetic editorship 
of Edward Bunnell Phelps, is succeeding 
and deserves its success. 





Marshall P. Wilder’s articles, which ap- 
pear every Sunday in the Advertiser, of 
New York, and a select few out-of-town 
papers, have received a flattering welcome. 
This merry and generous soul deserves to 
the fullest extent the rewards his labors are 
bringing bim. 





Chester 8. Lord, of the Sun, is considered 
the model managing editor of the metropolis. 


EMINENT ELECTRICIANS. 





FACTS ABOUT FAMOUS MEN WHOSE NAMES 
WILL ADORN THE ELECTRICITY BUILD- 
ING AT THE WORLD'S FAIR.—BY 
DR. P. H. VAN DER WEYDE. 





III. 

Galvani—Aloisio (1737-1798); Italian phy- 
sician and physiologist. The common le- 
gend, that in 1786 he discovered that branch 
of electricity called after him, by accident, 
while making frog soup for his sick wife, is 
as much of a fable as is the absurd story of 
the falling apple, by which Newton is said 
to have discovered gravitation. Investiga- 
tion of documents in the Institute of Bologne 
has proved that long before that, he used 
freshly dissected frog legs as very sensitive 
electroscopes, and while attempting to test 
their sensitiveness for atmospheric electric- 
ity, he once suspended them on the iron 
balcony by means of a copper hook; he 
found that the contact of the copper hook 
with the iron caused atwitching of the mus- 
cles. Being chiefly occupied with physiol- 
ogy, he looked for the cause of this electric 
manifestation in an animal reaction between 
muscles and nerves, and established a theory 
of animal electricity, in which he was sup- 
ported by the well-known phenomena of 
the gymnotus electricus and other electric 
fishes. However, after his death almost 
nothing was heard any more about animal 
electricity, until Nobili revived it, in 1827. 
to some extent, like recently attempts have 
been made to revive Volta’s contact theory, 

Volta—Alessandro (1745-1827); Italian 
physicist. At the age of 18 he went to Nol- 
let and attempted to explain electric attrac- 
tion and repulsion, while at the age of 24 he 
published his explanations (1769), in which 
can be found suggestions about later discov- 
eries. At the age of 30 he invented the elec- 
trophorus, which means electricity carrier, 
and is described in most all text-books, by 
which the laws of electric induction and of 
latent electricity can be verified; this secured 
him the appointment to a professorship in 
the University of Pavia (1776). In 1782 he 
invented the condenser, consisting of two 
brass plates placed very close together, but 
kept separate with three drops of sealing 
wax. Either plate will take a much greater 
electric charge when the other is connected 
with the ground, by which means very faint 
electric charges may be strengthened and 
made perceptible and even measured (see this 
apparatus in Plate H, page 123, Figs. 9-12). 
By this he advanced the right understanding 
of many phenomena. 

His greatest invention, however, was 
made in 1800, viz., the pile named after 
him, by which he multiplied the feeble 
electric charges obtained by Galvani to such 
a degree as to be able to produce sensible 
effects in the human body, and founded 
the medica] treatment of such diseases as re- 
quire a steady but adjustable electric cur- 
rent, and are now used eitherin or outside 
the bath. He invented also a standard elec- 
trometer, by suspending the upper plate of 
his condenser to one arm of a balance, and 
by a counter-poise of equal weight at the 
other arm, found how much additional 
weight it would take to separate them when 
the plates were charged with opposite elec- 
tricities, and so attracted one another. 

He did not agree with Galvani in attribut- 
ing the electric currents obtained to animal 
action and reaction between the muscles and 
nerves, but considering the frog’s leg as a 
delicate electroscope, he attributed it to the 
contact of two different metals. In this, 
however, he also was wrong, as it was 
later proved that the current was solely due 
to chemical action upon the most oxidizable 
of two metals, both plunged in a proper 
liquid. In 1801 he wasinvited by Napoleon 
to Paris to exhibit his invention to the In- 
stitute. 
was created a count and senator of the king- 
dom of Italy. It was one of Napoleon’s 
merits to acknowledge, encourage and rec- 
ompence merits exhibited either on the bat- 
tle-field or earned in the quiet studio of the 
artist or in the laboratory of the scientist. 
When the discoveries of Ampére were pub- 
lished, Volta modestly acknowledged that 
the subject of electricity was growing be- 
yond his powers, regretting that he was no 
mathematician. 

Nobili — Leopoldo (1785-1834); Italian 
physicist. Began his career in the army; 
advanced to be captain of artillery, when 
his attention was called to electric investiga- 
tions, which fascinated him to such an 
extent that be invented many new and 
useful electric combinations, which se- 
cured for him a professorship in the 
Academia di Amento, Museum of Florence. 
He invented the ingenious combination of 
two compass needles, connected with oppo- 


He then received a valuable medal, - 
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site poles, so as to be very feebly attracted 
to the usual direction by the difference in 
their magnetism and so form a very sensi- 
tive galvanometer, called astatic. ‘Lhis in- 
vention was especially important, as later 
Sir William ‘Thomson used this very device 
for his most delicate instruments for measur- 
ing electric currents, while the very same 
principle was also employed in order to re- 
ceive messages transmitted over the longest 
submarine cables. 

He also invented the thermo-electric pile, 
consisting of alternate rods ot bismuth and 
antimony, which pile was afterwards taken 
hold of by Melloni, who made the most bril- 
liant applications of it for the measurement 
of changes of temperature, so smal! and of so 
short duration, that they cannot be perceived 
by any thermometer operating by the usual 
principle of expansion. He also discovered 
the well known rings called, after him, ** the 
rings of Nobili,” which are very beautiful 
colored films of metal which can be depos- 
ited by electroplating, under certain delicate 
conditions, Which method he used to meas- 
ure the strength of the voltaic current he 
employed, because the color of the ring de 
pends upon the thickness of the film, while 
this depends upon the strength of the cur- 
rent. By this method he laid tbe founda- 
tion of those measuring instruments by 
which the amount of current consumed by 
incandescent lamps and by electric motors 
is measured in the Edison system, and the 
consumers Cuarged in proportion to the 
weight of metal thus deposited by a fixed 
percentage of the current consumed. He 
has published a large number of essays on 
electricity, magnetism and light; most of 
them found in the ** Bibliotheque de Geneve.”’ 

Daniell—Johbn Frederick (1790-1845) ; 
English physicist and chenust. Started, in 
1816, the Quarterly Journal of Science and 
Art, which soon established a great reputa- 
tion. He invented the Dewpoint hygrome- 
ter known under his name He invented a 
method of making illuminating gas from 
rosin, which the writer found in full opera- 
tion when arrivingin New York in 1849, 
the city gas works being then situated at 
the corner of Canal and Ventre streets. In 
1831 he was appvinted professor of chemis- 
try in London and began then his most use- 
ful work for the advancement of physical 
science, especially electricity, in which field 
he invented the galvanic battery which bears 
his name, and which is more universally 
used than any other form, because when 
put in operation it deposits continually a 
precipitate of metallic copper on the negative 
plate, while the Wollaston and Smee batteries, 
mostly used before his time, deposit afilm 
of hydrogen gas on that plate, which, being 
a non-conductor of electricity, interferes 
with the current and results in what has 
been called polarization. 

The best proof of the value of the Daniell 
battery, which is also called the constant 
battery, is the fact that its use is universal, 
and in most cases to the exclusion of any 
other form; so, for instance, the signals of 
the New York fire alarm system are exclu- 
sively given by Daniell batteries, of which 
several hundred are placed in its headquar- 
ters in the center of New York city, while 
in the Western Union building the number 
of these batteriesin use is several thousand, 
and would, by the unparalleled expansion of 
the business of that company, be at present 
counted by millions, had not the dynamo 
current come to the relief—one of them is 
equivalent to several thousand Daniell cells 
—and in addition to that perfectly and abso- 
lutely constant almost forever, which is not 
the case with any chemical battery whatso- 
ever, 

Daniell received the Rumford medal in 
1832 and soon after the Copley medal for 
his battery, and in 1842 the only medal of 
the Royal Society, who also appointed him 
as their foreign secretary. He died suddenly, 
as it were, in harness, while attending one of 
their meetings. 





Newport, R. I., Electric Light Company 
Assigns. 

A press dispatch from Newport, R. L., 
dated November 22, states that the Edison 
Illuminating Company, of that place, has 
made an assignment to its treasurer, John 
Whipple. Many prominent business men have 
funds invested in it, as have also Cornelius 
Vanderbilt and P. L. Lorillard. No assign- 
ment would probably bave been made, ex- 
cept for the removal of asuitof Miss Dresser 
for $50,000 damages from the federal to the 
State courts. The company had erected 
a plant on Mr. Vanderbilt’s lawn, near the 
street, to furnish light for his grand ball of 
last year. Miss Dresser’s horses, it is 
alleged, were frightened by it and ran 
away, injuring her.: A new corporation 
will probably be formed to take advantage 
of an old charter, under which they may 
place poles where they please, instead of be- 
ing hindered as heretofore. 

















«"» A telephone line is being constructed 
between Hogansville and Franklin, Ga., via 
Corinth. The distance is about 15 miles. 


x", The telephone exchange at Bellows 
Falls, Vt., is being equipped with long dis- 
tance instruments as fast as they can be put 
in. 

x", Erie telephone dividend No. 32 was 
mailed last week to 1,453 shareholders. 
The Erie properties have paid a total divi- 
dend to date of over $1,320,000. 


«*, Andrew Jackson, of Eau Claire, 
Wis., has brought suit against the Wiscon- 
sin Telephone Company for $10,000 dam- 
ages for the destruction of his barn and con- 
tents, A telephone wire, it is alleged, was 
struck by lightning and caused the fire. 


»*, The telephone line between Manitou 
and Pike’s Peak, Colo., has just been com- 
pleted, a distance of about nine miles. It 
is the highest telephone line in the world. 
The peak is 14,115 feet in height, while the 
village of Manitou is 6,563 feet above the 
sea. 


«*» The telephone instruments through- 
out the city of Newport, R.I., are being 
replaced by new ones, so that by Spring the 
management hope to not only be working 
new outside lines, but new instruments. 
The interior wiring for the instruments will 
also be renewed. There is yet considerable 
outside building to be done when the rights 
of way are acquired. 


«*, The Delaware and Atlantic Telephone 
Company has just completed extensive im- 
provements to their telephone service at 
Pottstown, Pa. Thirty miles of iron wire 
and 10 miles of copper wire have been 
stretched, at a considerable outlay of money, 
and long distance ’phones have been put up 
at a number of places. The patronage has 
increased from 12 subscribers in 1883 to 100 
at the present time, with 15 private instru- 
ments. 


»*» A fire in Forty-fourth street, New 
York, early in the morning of November 
18, was a serious matter for the Metropolitan 
Telephone Company, whose wires were 
strung through Forty-fourth street in front 
of the burned buildings. All the wires, 
120 in number, were burned down. As a 
consequence, all the telephone subscribers 
east of Third avenue, all the way uptown, 
were cut off from the Thirty-eighth street 
exchange until repairs could be made. 


x, The late gales have wrought greater 
havoc among telegraph and telephone wires 
than any that have visited the British Isles 
within the last 20 years. A quarter of 
a million of dollars will not suffice to pay 
for the damage which the engineering de- 
partment of the post office is working night 
and day to repair. The most serious dis- 
aster is the breaking of the new telephone 
cables between London and Paris. Experts 
believe that the cables have been broken or 
injured by some wrecked vessel. 


«*, The following telegram has been re- 
ceived by the local telephone manager at 
Los Angeles, Cal, from President Sabin, of 
the Sunset Telephone Company, with in- 
structions to give the information out as 
coming directly from him : 

“‘The Telephone Company has under 
consideration three pieces of real estate. 
Just as soon as the franchise is granted the 
company to put their wires underground, a 
suitable lot will be bought, a handsome 
building erected and underground work will 
actually commence. The company pro- 
poses to put in underground wires, under- 
ground cables, new switchboaid, all of 
latest pattern. We will spend over $150,000 
in the city limits within two years,” 


ELECTRICAL REVIEW 


Combined Telegraph and Telephone. 


THE PATENT ISSUED TO EMILE BERLINER 
AND ASSIGNED TO THE AMERICAN 
BELL TELEPHONE COMPANY. 


We publish below the full text of the 
patent issued to Emile Berliner, November 
17, 1891. This patent is assigned to the 
American Bell Telephone Company, of Bos- 
ton. The application was filed in the patent 
office, June 4, 1877, having been there fora 
period of over 14 years. It is as follows: 

Be it known that I, Emile Berliner, of 
Wasbington, in the District of Columbia, 
have invented a new and useful improve- 
ment in combined telegraph and telepl one, 
of which the following is a specification. 

My invention consists in a new and use- 
ful improvement in transmitters for elec- 
trically transmitting sound of any kind, of 
which the following is a specification. 

It is a fact that if at a point of contact be- 
tween two conductors forming part of an 
electric circuit and carrying an electric cur- 
rent the pressure between both sides of the 
contact becomes weakened the current pass- 
ing becomes less intense—as, for instance, if 
an operator on a Morse instrument does not 
press down the key with a certain firmness, 
the sounder at the receiving instrument 
works much weaker than if the full pressure 
of the hand had been used. Based on this 
fact I have constructed a simple apparatus 
for transmitting sound along a line of an 
electric current in the following manner. 











latter vibrations being communicated to the 
surrounding air, the same kind of sound as 
uttered against the transmitter Fig. 1 will 
be reproduced at the receiver Fig. 2, or in as 
many other receiving instruments as are 
situated within the same electric circuit. 

It is not essential that the plate should be 
of metal. It can be of any material able to 
vibrate, if only at the point-of contact suita- 
ble arrangement is made so that the current 
passes through that point. The plate may 
be of any shape or size, or other suitable 
vibratory media may be used—a wire, for 
example. Any other metallic point, sur- 
face, wire, etc., may be substituted for the 
ball. There may be more than one point of 
contact to be affected by the same vibra- 
tions. Both of the electrodes may vibrate, 
although it is preferable that only one 
should. If the uttered sound is so strong 
that its vibrations will cause a breaking of 
the current at the point of contactin the 
transmitter, then the result at the receiving 
instrument will be a tone much Jouder, but 
not as distinct in regard to articulation. 

I have also embodied my invention in and 
used it in connection with some other forms 
of apparatus. 

In the drawings, Fig. 4 represents a de- 
tached view of the vibratory diaphragm, 
showing its relative situation to the poles' of 
the galvanic current. Fig. 3 represents a 
view of a'complete apparatus; Fig. 5, a view 
of the diaphragms arranged to receive and 
transmit the sound waves; and Figs. 6, 7 and 
8, modifications of the vibratory diaphragm. 

In the drawings, the letter A represents a 
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Fias, 4, 6, 7 anp 8.—(Fia. 5 Omitrep.) 
SECTIONAL VIEW OF THE BERLINER TELEPHONE-TELEGRAPH. 


In Figs. 1 and 2 of the drawings, A is a 
metal plate well fastened to the wooden box 
or frame, but able to vibrate if sound is ut- 
tered against it or in the neighborhood of 
said plate. Against the plate and touching 
it is the metal ball C, terminating the screw- 
threaded rod B, which is supported by the 
bar or stand d. The pressure of the ball C 
against the plate A can be regulated by turn- 
ing the rod B. The said ball and plate are 
included in circuit with an electric battery, 
so that they form electrodes, the current 
passing from one of them tothe other. By 
making the plate vibrate, the pressure at the 
point of contact @ becomes weaker or 
stronger as often as vibrations occur, and 
the strength of the current is thereby varied 
accordingly, as already described. By plac- 
ing now, as is shown in the drawings, one 
such instrument in the station Fig. 1, and 
another instrument capable of acting as a 
telephonic receiver in the station Fig. 2, 
both situated on the same electric circuit in 
which a current is passing (as shown by the 
wire connections following the arrows), 
sound uttered against the plate of the instru- 
ment Fig. 1 will be reproduced by the plate 
of the instrument Fig. 2, for as the vibra- 
tions of the transmitter Fig. 1, caused by the 
sound, will alternately weaken and strengthen 
the current as many times as vibrations 
occur, the diaphragm of the receiver will 
be caused by these electrical variations to 
vibrate at the same rate and measure. The 


diaphragm or plate of thin metal, of limited 
conductive capacity, such as iron, steel, Ger- 
man silver, platinum, secured in the frame 
mm, in the box F, in any convenient man- 
ner. 

The letter y represents a ring resting 
against one side of said diaphragm and 
capable of being made to bear upon the same 
with more or less force by means of set- 
screws ”, in order that the tension of the 
diaphragm may be regulated. 

The letter B represents a screw or pin of 
metal, pointed at one end and mounted in a 
cross-piece d@ in such position that the point 
will be in contact with the diaphragm A. 
The diaphragm A is connected with one 
pole of a battery by means of a wire a’, and 
the pin or screw B with the other pole by 
means of a wire 0’. 

The box F of Fig. 3is provided with a 
tube K, to which the ear of the operator 
may be applied, in order to hear the sounds 
produced by the vibratory diaphragm when 
the instrument is employed as a receiver, 
and a tube O, through which he can speak 
when employing the instrument as a trans- 
mitter, so that the operator is not in need of 
moving the instrument or moving his head 
while carrying on a conversation. 

Instead of onptering a single vibratory 
plate, as shown in Figs. 1, 2, 3, 4 and 5, in 
each instrument, two such Fay may be 
employed, as illustrated in Fig. 8, said dia- 
phragms being connected to the respective 
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poles and in contact with each other at their 
edges, as shown in Fig. 8. 

The diaphragm of my improved receiver, 
or the diaphragm of any magneto-receiver 
(such as those described by Alexander Gra- 
ham Bell in his patent No. 174,465, of 
March 7, 1876, and in his patent No. 186,- 
7387, of January 30, 1877), will receive a 
particularly strong shock at the setting in 
and sudden cessation of the current, when a 
ticking sound will be heard from the plate; 
but a weakening of the current alone can 
also be observed most distinctly and accu- 
rately by making, for example, a connection 
within the same circuit by a wire and the 
blade of a knife Xk, Fig. 4. When scraping 
the wire end over the blade of the knife 
this scraping is distinctly audible on the 
plate. Here the current is never entirely 
interrupted; yet the minute elevations and 
cavities on the blade, caused by the struc- 
ture of the steel, and which again cause 
minute alterations in the intensity of the 
current, are sufficient to shake or vibrate the 
plate with varying intensity, thus rendering 
again the same peculiar scraping noise. If, 
now, the plate of one instrument, as in 
Figs. 1 or 5, is vibrated by sound-waves 
(which happens whenever any kind of sound 
is uttered or is produced by musical instru- 
ments in its neighborhood), every wave or 
vibration that strikes the plate produccs be- 
tween the two sides of the contact a varia- 
tion of pressure, which causes a variation of 
resistance at that point, and, therefore, a va- 
riation in the strength of the passing cur- 
rent, and if the sound is sufficiently strong 
it will break the circuit at said point of con- 
tact, the variations in the current thus pro- 
duced causing similar vibrations in the plate 
of the receiving instrument. The essential 
part of the apparatus is the point of con- 
tact, Which must offer a resistance to the 
current. 

It is not necessary in the transmitting ap- 
paratus that the plate should be of conduct- 
ing material, fur apy substance capable of 
vibration will answer, if only at the point 
of contact provision is made tor the current 
to pass. lt is sometimes convenient to use 
a vibrating plate in the form of a reflector, 
as shown in Fig. 6, for concentrating the 
sound, or the diaphragm may be provided 
withanumber of apertures to disperse the 
sound, as shown in F'ig.7. ‘These apertures 
prove advantageous with strong sounds, par- 
ticularly the hissing sounds, as while the 
sound-waves are rushing toward the dia- 
phragm, those touching the plate are re- 
pelled and partially destroy the following 
waves, justas sea waves, when forced against 
a cliff, will be thrown back, destroying those 
directly behind. The holes permit most of 
the waves to pass to the other side of the 
plate, making the vibration of the plate 
more perfect and even. 

I will here describe arecording apparatus, 
which, however, I do not claim. 

In Fig. 8, Gis a galvanometer, which is 
located 1n circuit with the contact-pieces or 
electrodes A B, and which serves as a con- 
venient means for ascertaining the acjust- 
ment of the contact-pieces of the transmitter, 
so that a current shal] pass. ¢p7isa Rubm- 
korff coil or induction apparatus. When a 
current passes through the primary coil p 
and suddenly is broken, a spark will rush 
over between the ends of the secondary coil 
ii atg. This spark is accompanied by 
peculiar sound due to the electric discharge, 
and if we bring between the ends of the sec- 
ondary the connecting points 7, 7, 7, 7, & 
spark will occur between each of them, pro- 
vided they are near enough to each other, 
and the peculiar sound will be heard between 
each of them. I now arrange a strip of 
chemically prepared paper or other sub- 
stance n, to be drawn by clock-work T be- 
tween the ends of this secondary wire at 9. 
Said strip can be prepared in such a way 
that each spark will produce a mark upon 
it. If, therefore, the plate A vibrates by 
sound, each vibration causing a break of 
contact will produce a spark at g, and the 
strip being drawn through, a succession of 
marks will be produced upon the strip ac- 
cording to the number of vibrations caused 
by the sound; but at the same time the 
sound which was uttered at the plate A will 
be heard from the sparks rushing over the 
points 7, 7, 7, rand g, because every spark 
produces one wave in the atmosphere 10 
which it occurs, anda certain number of 
waves will, therefore, produce certain tones. 
Therefore, the same sound which is uttered 
against the plate A will be heard from 
the sparks. The scraping of the wire 
end on the knife-blade k, as in Fig. 4, 
in the primary current, will also be 
heard between the wire ends of the second- 
ary current at 7, 7, 7, 7 and q. This per- 
mits a number of designs for a receiving 2P- 
paratus within the secondary current. For 
instance, initials, ornaments, etc., consisUDg 
of a number of metal pins, can be con- 
structed in such a way that whenever a tone 
is produced against the plate A a spark will 
rush over said metal pins, and at the same 
time their sound is produced will render the 
design visible in illuminated characters. 

By making the person of the operator & 
partof the secondary circuit and discharging 
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the sparks in the body in the neighborhood 
of the ear the sound will be more particu- 
rly apparent. 
ar ott be observed that in Figs. 1 and 2 
one of the electrodes presents a convex cur- 
vilinear surface like a rounded knob. This 
possesses some advantages, among which are 
ease of construction and durability, because 
it does not wear away the opposing electrode 
as much as a sharp one would, and when the 
contact with the vibrating body is made of 
such a form the freedom of the vibration is 
less interfered with. 

I do not claim that I am the first inventor 
of the art of transmitting vocal and other 
sounds telegraphically by causing electrical 
undulations similar in form to the sound- 
waves accompanying said sounds, Neither 
do I claim that lam the first who caused 
such electrical undulations by varying the 
resistance of an electric circuit in which a 
current was passing. 

I do not herein claim the novel form of 
vibratory-plate receiver which 1 have de- 
scrited, because that is a subject of claim in 
another application. 

I claim: 

1. The method of producing in a circuit 
electrical undulations similar in form to 
sound-waves by causing the sound-waves to 
vary the pressure between electrodes in con- 
stant contact, so as to strengthen and weaken 
the contact and thereby increase and di- 
minish the resistance of the circuit, sub- 
stantially as described. 

2. An electric speaking telephone trans- 
mitter operated by sound-waves and consist- 
ing of a plate sensitive to said sound-waves, 
electrodes in constant contact with each 
other and forming a part of a circuit which 
includes a battery or other source of electric 
energy and adapted toincrease and decrease 
the resistance of the electric circuit by the 
variation in pressure between them; caused 
by the vibrational movement of said sensi- 
tive plate. 

3. The combination, with the diaphragm 
and vibratory electrode, of a rigidly-held 
opposing electrode in constant con'act with 
the vibratory electrode, substantially as 
described. 

4. In a telephonic transmitter, a vibra- 
tional plate made concave for condensing 
the sound, substantially as set forth. 

5. In a telephonic transmitter, a vibra- 
tional plate provided with one or more aper- 
tures, as and for the purposes set forth. 

6. A speaking telephone transmitter, com- 
prising a diaphragm or disk sensitive to 
sound-waves, combined with a rigidly-held 
but adjustable electrode in contact with the 
same, whereby the electric current is trans- 
formed into a series of undulations corre- 
sponding with the vibrations of said dia- 
phragm. 

In testimony that I claim the foregoing I 
have hereunto set my hand in the presence 
of the subscribing witnesses. 

Witnesses: EMILE BERLINER. 

J. A. RUTHERFORD, 
JAMES L. NORRIS. 
——__0 eae" 
Runaway Horses Stopped by Electricity. 

Several hundred persons gathered on the 
boulevard near Jefferson avenue, yesterday 
afternoon, to witness the test of stopping 
a runaway team by electricity. Shortly be- 
fore three o’clock, A. B. Holson, of Chicago, 
inventor of the appliance, drove up behind 
a spirited team, ready for the exhibition. 
Driving nearly to Champlain, be dismounted 
and got into the coupe. An assistant dealt 
the horses a stinging blow with a whip and 
sent them towards the avenue at a break- 
neck pace. After running about 200 feet 
they swerved toward the curbstone and 
everyone expected to see a smashup, but 
the next instant they were off their feet, 
rearing frantically and trying to back up 
with all their might. The inventor jumped 
out and caught the horses by the bits, after 
which they quieted down. 

A second trial was made in the same way, 
but instead of running down the road, the 
team bolted directly for the sidewalk. 
Their forefeet were hardly on the curbstone 
before the current was applied and the 
price of a new coupe saved. 

Another trial was made with the inventor 
on the driver’s seat and whipping them at 
every jump. When at their top speed, he 
turned on the current and succeeded in 
stopping them in about 10 feet. 

The exhibition was a complete success, 
the inventor taking a much greater risk 
than would occur in an ordinary runaway. 

The apparatus which does the work so 
successfully consists of a small dry battery 
placed under the driver’s seat and connected 
by wires run through the reins to two small 
metal balls placed in the horse’s nostrils. 
The battery is also connected with two push 
buttons, one on the driver’s seat and the 
other inside the carriage, so that in case the 
hor-es become unmanageable, the shock 
may be given by either the driver or the 
occupant of the carriage. 

The shock does not seem to hurt the 
horses in any way, and, as the test shows, 

stops them effectually.—Detroit Free Press, 








Long Distance Telephony. 


The distance limit of telephonic commu- 
nication is a question of the impedance of 
the line connecting the transmitting and re- 
ceiving station. The sound waves developed 
by speech are of such short period that the 
self-induction of even a copper circuit be- 
comes sufficient, when the circuit is of con- 
siderable length, to interfere with the suc- 
cessful reproduction of speech at the receiv- 
ing station, the several waves of different 
period being caused to overlap by the elec- 
trical inertia of the line, and thus develop at 
the receiving station a confused mass of 
sound waves which are unintelligible. Mr. 
John W. Gibboney, of Lynn., Mass., has 
invented a system designed to overcome 
these difficulties, in-which he makes use of 
a phonograph upon which the speech is re- 
corded at the transmitting station, it is then 
used for transmitting at amuch slower speed, 
so that the several impressions made by the 
sound waves are given a longer period of 
time for transmission over the line, and are 
recorded at the receiving end upon a pho- 
nogram blank which fs subsequently driven 
at a more rapid speed, so as to articulate the 
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substantially the same condition as when 
they left the transmitting station. It is 
stated by the inventor that the system may 
be found useful, also, incases where it is de- 
sired to transmit intelligence secretly over 
an electric circuit, because upon commubi- 
cation being established with the line sur- 
reptitiously, instruments and appliances 
similar in nature to those used in the system 
would be necessary before the messages 
could be understood. 


Rural Philosophy. 

A philosophical farmer entered a tele- 
graph office in central New York recently 
and sent this message to a woman in Canada: 
‘Will you be my wife? Please answer 
quick by telegraph.” Although he waited 
the rest of the day, he got no answer, but 
the next morning he got a night dispatch, 
sent collect, but favorable. The operator, 
in expressing his sympathy, said: ‘‘ Little 
rough to keep you in suspense so long.” 
‘** Look a-here, sonny,” the farmer remarked, 
‘“‘T’ll stand all the suspense. Any woman 
that’]] hold back her answer all day to a 
proposal of marriage, jest so thet she kin 


uf* 





ae Teandse' 




























































































in iH} q | bic3 
(iN) ; ih eons” 
Fig 2 ; 
e r RA — 
Fig. 1 i - 
AF 
| | an : - , i c* 











































































































Lone DistaANcE TELEPHONY. 


words in a phonographic receiver. Mr. 
Gibboney’s ingenious system will be under- 
stood from the accompanying diagrams, 
wherein P represents a phonogram blank 
upon which a phonographic record has been 
made in the usual manner. This blank is 
mounted upon a spindle ¢ and operated at a 
much lower rate of speed than when the 
record was made uponit. It reacts upon a 
microphone S and sends induced waves of 
long period over the line ¢ d, which, at a 
distant station, pass through a recording 
magnet B, or, if desired, may be relayed 
through a magnet B* and then passed 
through a recording magnet B®, thus devel- 
oping a record upon the phonogram blank 
P' corresponding to the record upon P. 
This phonogram blank is then removed from 
its spindle and applied to a phonograph 
driven at the same rate of speed as the one 
upon which the record P was made at the 
start. In this way the receiver hears tones 
of the same pitch as those which made the 
original record. The manner in which the 
wave periods are lengthened by the system 
is illustrated in Fig. 3, wherein W* may be 
assumed to represent the sound waves spoken 
at the transmitting station, and W* may rep- 
resent the sound waves as sent over the line. 


It will be seen that although the waves are 


of the same amplitude, their duration is con- 
siderably lengthened, so that they may be 
given time to overcome the impedance of 
the line and reach the receiving station in 


send it half rate at night, is economical 
enough to make up after I git her for all 
the loss of time and injury to feelin’s I’ve 
suffered waitin’ !” 
——_ ao 
WORLD'S FAIR NOTES. 


The Council of the Society of Arts, which 
is the Royal British World’s Fair Commis- 
sion, after listening to the highly favorable re- 
port of Commissioners Sir Henry Wood and 
James Dredge, relative to their investigation 
of Exposition matters at Chicago, decided 
to appoint committees on finance, fine arts, 
Indian, colonial, engineering, manufactures, 
electricity, agriculture, mines and metal- 
lurgy, textile industries and transportation, 
and alsoa committee on women’s work to 
co-operate with the Board of Lady Managers 
in Chicago. It also voted to invite the assist- 
ance of chambers of commerce and local 
committees throughout England. 

The Council of the American Society of 
Mechanical Engineers has appointed a com- 
mittee to devise and recommend a series of 
efficiency tests of engineering appliances. 
On this committee are Chas, E. Emery, 
who was in charge of the steam boiler tesis 
at the Centennial Exposition, and Prof. R. 
H. Thurston, of Cornell University, who 
was a commissioner to the Vienna Exposi- 
tion of 1873, and a member of the jury of the 
Paris Exposition of 1889. 





The New England Telephone Company 
is extending its lines from Watertown, 
Me., to North Vassalboro, This is done 
for the convenience of the Vassalboro 
woolen mills, 
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.-+. The telegraph cable from Nassau to 
Florida will be completed about January 10. 


..+. The new telegraph line between 
Ouray, Ironton and Red Mountain, Colo., is 
completed and is announced to be open for 
business. 


.... The San Francisco-Honolulu cable 
cannot be landed at San Francisco on ac- 
count of the irregularities of the harbor 
bottom. Monterey Bay may be selected as 
the landing place. 


The Central and South American 
Telegraph Company has purchased the 
Transandine Telegraph Company, having a 
mileage of 1,200 and connecting Valparaiso 
with Buenos Ayres. The purchase price is 
$600,000. To raise this amount the capital 
of the American Company is increased from 
$6,000,000 to $6,500,000. The balance of 
the purchase price is to be puid from the 
surplus of the company. 


..». The annual meeting of the stock- 
holders of the American District Telegraph 
Company, of Brooklyn, was held last week. 
Reports of the president, secretary-treasuzer 
and superintendent were read, and an elec- 
tion for trustees resulted in the unanimous 
choice of the following gentlemen: For 
trustees: H. D. Polhemus, 8. H. Herriman, 
Felix Campbell, J. W. Ridgway, M. N. 
Packard, David Barnett, Chas. H. Wheeler, 
W. M. Van Anden, A. B. Thorn, E. Spicer, 
S. Richards, T. J. Powell, H. H. Wheeler. 
For inspectors: Henry Beam, W. B. Daven- 
port, J. W. Carroll. Subsequeutly the 
newly elected board held a meeting and 
elected officers to serve for the ensuing year 
as follows: For president, Hassan H. 
Wheeler; for vice-president, David Barnett; 
for secretary and treasurer, Tunis J. Powell. 
For executive committee: H. D. Polhemus, 
Cc, H. Wheeler, M. N. Packard. When the 
alterations now being made by the Brooklyn 
City Railroad Company to the building at 
the corner of Montague and Clinton streets 
are completed, the entire basement floor will 
be occupied by the American District Tele- 
graph Company for the main and executive 
offices. 








~_>- 
Electric Light Troubles. 


The affairs of the McKeesport, Pa., Elec- 
tric Light Company are once more to be 
ventilated in court. J. L. White, president, 
and James 8. Kuhn, James E. White and 
H. Reiber, directors, recently entered suit 
by a bill of equity against Thomas Reynolds, 
J. H. Silverman, A. M. Neeper, John M. 
Risher and others. 

The plaintiffs allege that the annual 
meeting of the compapy was postponed by 
general consent from October 13 to October 
27, and from October 27 to November 4, 
and that on the latter date the defendants 
and others met and elected Reynolds, 
Risher, Silverman, Neeper, Gillets, Adams 
and Darling, directors; Reynolds subse- 
quently being chosen president and Risher 
vice-president. Although there are 2,000 
shares of capital stock and the by-laws re- 
quire the representution of two-thirds of 
these to make a quorum, it is claimed that 
only 1,250 shares were represented at this 
meeting, which was, therefore, illegal. Of 
these shares, 250 belonged to the Edison 
Light Company, of New York, theproperty 
being held ~ Fe M. Neiper, and 657 be- 
longed to the Edison General Electric Com- 
pany, Darling holding the proxy. The 
meeting, it is claimed, was held entirely in 
the interest of the Edison companies, which 
desire to gain control of the organization. 
It is further alleged that the polls were 
closed at 9.12 Pp. M., in violation of the rule 
of the by-laws, which requires them to be 
kept open till10P.m. The newly elected 
and, as it is claimed, illegally elected officers 
are said to be interfering with the work of 
the company, visiting the shops and threat- 
ening to take possession of them by force if 
necessary. Court is asked to declare the 
meeting illegal and to restrain the defend- 
ants from taking possession of the com- 
pany’s properties and effects, 














* * East Liverpool and Wellsville, Ohio, 
five miles apart, will be connected by an 
electric railway. 





* * The Newark Passenger Railway Com- 
pany is making good progress toward the 
electrical equipment of its Orange, N. J., 
lines. 


* * The Allen and Swiney electric line at 
Dubuque, Ia., has funded its floating debt 
and given a mortgage of $50,000 to secure 
the same. 


* * An electric drill in an Idaho mine 
recently performed the feat of boring a two 
inch hole through 20 feet of solid granite in 
four hours. 


* * The sale of the property of the San 
Diego, Cal., Street Car Company has been 
confirmed by Judge Ross, of the Circuit 
Court, and the next thing in order will be 
for the court to issue a deed to the purchaser, 
A. B. Spreckels. 


* * The meeting of the Boston & Mon- 
tana Company, for considering the proposi- 
tion to erect an electrolytic plant in connec- 
tion with the smelter at the Black Eagle 
Falls, is announced to be held in Butte, 
Mont., on December 22. 


* * The Revere and Boston Electric Rail- 
road Company reports as follows: Capital 
stock, $50,000 ; number of stockholders, 9; 
funded debt, $25,000; unfunded debt, 
$14,281; total gross debt, $39,281.65 ; net 
debt, $84,109.59 ; total cost of construction, 
$70,553.86; total cost of equipment, 
$9,919.79 ; total cost of land and buildings, 
$4,901.80; total property and assets of 
company, $90,527.51 ; received from pass- 
engers, $6,697; total income from all 
sources, $6,697 ; total expenses of operating, 
$4,788.01; total net income above operat- 
ing expenses, $1,908.99 ; surplus, September 
30, 1891, $1,245.86; total number of pass- 
engers carried during the year, 133,940. 


* * The new system of freight transpor- 
tation is having a practical demonstration 
in Maryland where an electric railroad, 18 
miles long, is being run through a first-class 
farming country that the steam railroads 
have not touched. This road will not only 
be used for passenger traffic, but will be 
equipped with freight cars that will have a 
capacity of five tons. These cars will be 
used for the special handling of all farm 
and mill products of the surrounding 
country. This new mode of rapid trans- 
portation of industrial aad agricultural com- 
modities promises to become a factor of the 
utmost importance in many districts which 
have hitherto had scant opportunities for 
the development of their resources, in con- 
sequence of the poor condition of their 
roads in the winter months. 


* * The anvual report of the Jamaica, 
L. I., and Brooklyn Electric Railroad Com- 
pany, filed with the railroad commissioners 
at Albany, shows gross earnings, $52,040.36; 
operating expenses, $39,348.74; net earn- 
ings, $12,691.62; other income, $1,817.92; 
gross income, $14,509.54; fixed charges, 
$10,857.11; deficit for the year, $5,347.57; 
total deficit June 80, 1891, $7,496.32. The 
expenditures during the year, for better- 
ments and improvements to the work, were 
$44,664 on the road and $11,908 for equip- 
ments. In the $39,348 operating expenses 
are included: For repairs of roadbed, etc., 
$6,716 ; for salaries for general officers and 
clerks and office expenses, $3,272; other 
expenditures for wages, $11,984; legal ex- 
penses, $289. During the year it carried 
598,482 passengers; its average number of 
employes is 40, 


Insulation Test at Frankfort. 


BY FRANK C, PERKINS. 





The experiments with high voltages in 
this line are now about completed, but data 
is hard to be obtained as the experiments 
were made by the Priifungs Commission, 
and they will give absolutely no official data 
until their report is made, which may be 
deferred some time. However, from what 
information could be obtained from Herr 
Dobrowolsky and engineers of the Oerliken 
Works, the highest potential reached was 
31,000 volts, while the pressure used in 
making most of the tests since close of ex- 
position was 27,000 volts. It is also clgimed 
by these engineers that. no better insulation 
is obtained from the large three cup oil in- 
sulators than from the single oil cup insula- 
tion. It is a pleasing fact to note that out 
of 10,000 insulators only 10 have been 
broken, and those were defective in that the 
company who furnished them were so driven 
for time that they could not, or did not, allow 
them sufficient time in the ovens. 

The lamps were used a greater part of the 
time for loading the transformers and the 
motor was used but little, the only tests being 
made with the motor, as far as can be as- 
certained, was the turning moment of the 
armature (using scales) at certain currents. 

It is claimed that several thousand lamps 
have been burned out in the experiments of 
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PERSONAL. 

Mr. M. M. M. Slattery, of Fort Wayne, 
Ind., was a recent visitor to the New York 
Electric Club. 

Mr. Stevens, one of the English managers 
of the International Okonite Company, is 
visiting New York. 

Capt. W. H. Stratton, of Providence, 
R. L., was the guest of Mr. C. J. H. Wood- 
bury at the Electric Club last week. 

Mr. Eugene F. Phillips, president of the 
American Electrical Works, Providence, 
R. I., accompanied by his wife, passed 
through New York last week on his way to 
Washington. 

Mr. Willard H. Low, president of the Elec- 
tric Appliance Company, a new electrical 
house of Chicago, lll., is visiting in the 
East, looking into the electrical business of 
New York and Boston. 

Mr.Wm. Dierman, the Belgian electrical 
commissioner who is visiting the United 
States, left for Chicago and the West last 
week, to note the electrical development in 
that part of the country. 

At Hyde Park, Mass., November 30, Mr. 
F. E. Alexander, will marry Miss Mildred 
Durell. The groom is a son of Mr. P. H. 
Alexander, of this city, and was with the 
Thomson-Houston Company for some years. 
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LITERARY. 

We have received ‘‘ Transactions of the 
Canadian Institute” for October, 1891. 
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DIAGRAM OF CIRCUITS IN INSULATION TEST AT FRANKFORT. 


the Priifungs Commission. No higher volt- 
age than 31,000 volts is to be tried, so en- 
gineers have stated, although they claim the 
insulators did not break down during the 
tests at 31,000 volts pressure, but that the 
reason no higher potential will be tried is 
because they have no lamps of high enough 
potential to be used as a load. 

The transformers were connected for the 
31,000 volts as shown in the engraving. 
The two primary low potential coils at gen- 
erator station were connected in parallel 
and the secondary high potential wires were 
connected in series at the receiving station 
in Frankfort, the high potential wires in 
transformer (secondary) were connected in 
series and the low potential coils in parallel. 

a on 
Electric vs. Horse Cars. 


It wasn’t such a great while ago that the 
New York World painted a lurid picture of 
death and destruction in the Boston streets, 
which it ascribed to the trolley wire system. 
Now comes the World with the story that 
within 65 days 29 have been run over and 
killed or seriously injured by the street cars 
in New York. ew York street cars are 
not propelled by electricity, but they appear 
to be far more successful Juggernauts than 
we have here in Boston.—Boston Herald. 
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The residents of Perkins, Cal., are 
making strenuous efforts toward procuring 
an electric railway to connect with Sacra- 
mento. Subscriptions to stock now amount 
to between $14,000 and $15,000. This sum 
will be augmented, it is said, to $20,000 in 
a few days. 

If Janesville, Wis., men will take 
$12,000 of the stock, Chicago men will put up 
the balance of the $40,000 necessary to build 
and equip an electric street car line. 








Charles F. Lummis, a Harvard man, who 
has lived for many years in New Mexico, 
begins in the Christmas Scribner a group of 
articles on that little known territory, with 
its strange population of Pueblos, Mexicans, 


. Navajos and Americans. The articles will 


be illustrated from the author’s own photo- 
graphs, which are unusual in subject and 
variety. 

Much misapprehension has existed in the 
public mind relative to the great statistical 
investigation by the Senate Finance Com- 
mittee regarding the effect of tariff laws 
upon the industrial condition of the coun- 
try during the last half century. A full 
statement will be published in the Decem- 
ber number of the North American Review 
by the Honorable Carroll D. Wright, United 
States Commissioner of Labor, who has had 


’ charge of the investigation. 


ne < See ea 
Of all the street railways that have 
just filed their reports with the Massachu-. 
setts Railroad Commissioners few make a 
better showing, comparatively, than the 
Newton road. It bas been in operation 
only about a year as an electric line and has 
earned nearly $50,000, of which $7,500 is 
surplus. This is equivalent to 15 per cent. 
on the capital stock. This road is a short 
line, and previous to its extension by the 
present management from West Newton to 
Newton, and while operated as a horse car 
line, it barely paid its expenses. The stock 


of the company is closely held by Newton 
and Watertown people, and promises, at 
the present rate of increase in business, to 
become a very profitable investment. 
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PRACTICAL NOTES ON THE RE. 
FLECTING GALVANOMETER AND 
ITS ACCESSORIES. 





BY J. D. BISHOP. 





I.—INTRODUCTION. 

Nothing affords greater pleasure to the 
enthusiastic electrician than the knowlcdge 
that with the extended application of elec. 
trical science the necessity for more refined 
methods of work than those in use hitherto 
is becoming universally recognized. 

Only a few years ago it was our boast that 
whilst the old ‘‘slow coaches” in Europe 
were spending valuable time in filling books 
with mathematical formule and learned 
theories to prove the possibility of doing 
certain things, the rusbing American got a 
ladder and hammer and nails and did it. 

But those days, when an increase of bat- 
tery power was the universally acknowl- 
edged panacea for all electrical ills, have 
passed away. Electrical apparatus is now 
so scientifically constructed and so delicately 
balanced that its proper maintenance re- 
quires something more, or, rather something 
less than cleaning out resistances and so im- 
proving the working of a line, by burning 
out its dirty contacts with excessive cur- 
rents. 

The Morse embosser, with its powerful 
nitric acid batteries and poorly insulated 
line, has given way to telephones and duplex 
and quadruplex telegraphs; the thousands of 
aerial lines for them are fast disappearing 
underground. For light and power pur- 
poses, too, underground cables are now 
recognized as the safest and best means of 
electrical transmission, whilst to one who 
can judge from many years of experience, 
indications are not wanting that the time is 
close at hand when “‘ batteries ” will be un- 
known outside the laboratory, and the 
dynamo will reign in its place. 

Such radical changes as these have neces- 
sarily worked a corresponding revolution in 
construction, maintenance and working, 
and with a more intimate knowledge of the 
laws governing the production and use of 
the current, the necessity for greater refine- 
ment and accuracy in their application has 
become imperative. 

In former days, only the most primitive 
tests were made to localize a fault after it 
had occurred. Now, complicated apparatus 
is required not only to prove that material 
is. of sound design and manufacture before 
being put in place, but also to prevent all 
liability to accident or failure whilst work- 
ing. 

A thorough system of testing is, therefore, 
daily more and more insisted on, and the 
only means by which such’ tests can be 
reliably made is the reflecting galvanometer 
and its adjuncts. If the young electrician 
wishes to know more than the merely me- 
chanical routine of testing, a knowledge of 
their construction is essential. The routine 
can be learned at college or from any of the 
numerous text books, or from some of the 
technical journals. 

But in none of these is there to be found 
such a practical description of a good testing 
room and its accessories as will enable the 
young electrician to prevent or remedy any 
of the thousand and one little unexpected 
mishaps and accidents inseparable from the 
use of all delicate instruments of physical 1e- 
search when in the inexperienced bands of 
the novice, and the object of these papers is 
to teach the young electrician how to avoid, 
as much as possible, the worry and anxiety 
incident thereto. 

By ‘‘ young electrician” I do not alone 
mean the student. I hope also to be of use 
to the practical man, whose mature experi- 

ence in other directions has led him wide of 
the reflecting galvanometer and its uses, and 
I trust that “‘ old and experienced galvanom- 
eter hands” will bear this in mind should 
they feel inclined to criticise me. 

But the main object of my endeavor is to 
serve those who, not having the assistance 
and advantages offered by the staff of a 
large company, are anxious or are compelled 
to do the best they can for themselves, with- 
out advice or instruction from older hands. 
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THE REFLECTING GALVANOMETER, 


There are many forms of reflecting gal- 


vanometers, but they may generally be 
resolved into two kinds, good, and good for 
nothing. Before describing the points of a 
wood one, I should like to give the inex- 
perienced galvanometrist a few good reasons 
why he should carefully avoid, if possible, 
selecting any but the very best kind of gal- 
vanometer. In the first place, being a tyro, 
you will naturally be somewhat doubtful 
of the results you obtain, and this doubt and 
its reason will be proportionate to the re- 
liance you can place in your instrument. 

In all probability your immediate supe- 
riors, perhaps the directors of your com- 
pany, may be men who boastfully proclaim 
that they know nothing of electricity and 
have to be guided entirely by your reports. 
In this case you must be prepared to fight a 
hard battle. If the results you obtain are 
better than they expected, they will not be 
satisfied unless your conclusions are con- 
firmed by some one else, whom they do not 
know and in whom they consequently place 
more confidence than they doin you. If, on 
the contrary, your results show less favora- 
bly than they think they have a right to ex- 
pect, their’ desire to have your tests con- 
firmed will be still stronger than before. 
In either case you will have to compare 
results with other, perhaps, old and ex- 
perienced galvanometer men, and if you are 
working with well nigh perfect instruments 
you will derive much moral support from 
your confidence in their indications, which 
will enable you to say, boldly, ‘‘ Gentlemen, 
these tests were taken with every possible 
care, those are the figures, and galvanometers 
do not lie to please any one, they -are cor- 
rect.” But if you are compelled to take 
shelter under the inferiority of your instru- 
ments, the chances are that the discredit of 
discordant results will fall heavily on your- 
self, 

You must always be prepared to have 
your results challenged, and you should, 
therefore, be equally prepared to maintain 
their correctness, otherwise you will .ex- 
perience such a series of mortifications, 
doubts and worries as will make you wish 
you had never seen, still less ever under- 
taken to handle, a refletting galvanometer. 
It may be consoling to you to know that 
electricians, like doctors, rarely agree, and 
their variance is sometimes startling, but of 
the causes of their variance we shall speak 
further on. 

You can only do good work with good 
instruments. What I call good work is 
that which may be done over and over 
again under varying conditions of time, 
temperature and power, with a certainty of 
being able to rely on each test being con- 
firmed by the other. They may all point 

) a different result to what you expected, 
hoped for, or even tried to get, but they 
should, when finally concluded, be of a 
nature to lead you to say, with a smiling 

onfidence, ‘‘ well, it is not what I expected, 
but that’s what it is and there is no getting 
out of it, let others say what they will.” 

With inferior instruments you will get in- 
ferior work, or rather, very superior muddle. 

You will sometimes get a magnificent re- 
sult when you know you ought not to, and, 
on proceeding to check it by another method, 
find a much lower one than you can by.any 
possibility account for, and every other test 
will give you a different result. 

With such instruments, how can you dis- 
pute other tests you may wish to check, or 
the assertion of those who, after checking 
your results, declare they are erroneous? 

Who will get the blame? Will your di- 
rectors, who boast they know nothing about 
it, believe the fault is not yours, but 
that of the galvanometer? No matter what 
the error of the galvanometer may be, the 
blame is yours alone for using it. Condemn 
it, give it away or sell it to a friend. 

The makers of first-class galvanometers 
are but few in Burope, and there are none 
atthe present day in the States, although 
enormous progress has been made by the 
American manufacturers of late years. But, 
although they have successfully imitated the 








appearances and external design of the best 
European models, they show far inferior re- 
sults. But the inferiority of the results ob. 
tained by these home-made instruments is 
nothing conpared with their uncertainty, 
and an uncertain instrument is simply worse 
than useless. Of course, the time is not far 
distant when this inferiority will disappear 
in galvanometers, as it already has in con- 
densers,. but we have to deal with the pres- 
ent moment only. 

I will give a few of the faults found in 
one of these beautifully home-made imita- 
tions. It was believed by its owners to be 
a magnificent instrument. In finish and 
design it could not be distinguished from 
the origina] it was copied from. 

Very minute instructions how to set it up 
accompanied it, and its resistance was certi- 
fied to be, at 65 degrees (F. or C. not stated), 
6,345.22 ohms. 

The hard rubber base was too thin and 
had warped. One of the beveling screws 
fitted so tightly that it had to be removed 
and loosened. Only in one of the levels 
could the bubble be got to stop in the center 
of its tube. 

The little steel needles had not been made 
perfectly straight, consequently, when the 
shellac by which they were fastened to the 
back of the mirror dried their sprirg bent 
the mirror out of shape. The lower set of 
magnets were fixed on a talc disk, conse. 
quently, its rough edge was always being 
caught by the rough surface of the black- 
ened cell. The needles also were so badly 
tempered that their magnetism was never 





ENERGY MANUFACTURING COMPANY’s CEN- 
TER GRINDER, 


constant, consequently, the deflections were 
unreliable. The center of gravity of the 
whole needle and mirror suspension was so 
high that it was impossible to secure steadi- 
ness. The front glass, instead of being of 
the purest and whitest kind, was inferior 
and threw a false spectrum or spot on. the 
scale, sometimes almost as plain as the spot 
reflected from the mirror itself. 

The center of gravity of the whole instru- 
ment was placed so high that its base board 
had to be extended to cure its top-heaviness. 
None of its shunts were correct at any 
temperature. Asa piece of highly finished 
work it was a credit to the mechanic who 
lacquered and covered it all over with 
beautiful spiral flourishes; as an astatic 
reflecting galvanometer it was a dead fail- 
ure. And its cost was a little more than 
that of a good Siemen’s or Elliott (London), 
or Carpentier (Paris). 

Galvanometers by either of the above 
makers are as near perfection as possible. 
Their beat is nearly ‘‘ dead,” without ap- 
parent sacrifice of sensitiveness. Siemens 
sometimes places two short adjusting mag- 
nets underneath the base. ‘They both re- 
volve on acommon center, and are moved 
in the same or opposite directions at will by 
means of milled heads working gears at- 
tached to them. This is a very nice arrapge- 
ment and a wonderfully delicate means of 
~ tying down” or “freeing” the needles. 

ing at the lowest possible point it as- 
sists in making the galvanometer steady, 
and at the same time allows handling the 
galvanometer with far less disturbance than 
when the directing magnet is placed up 
above. 

Carpentier sometimes damps his galva- 
nometers to almost a perfect ‘‘ dead-beat” by 
means of a large lozenge shaped talc vane 
working in a cell placed between the upper 
and lowercoils. This has the disadvantage, 
however, of lengthening the magnetic and 
mirror system and also of considerably in- 
creasing its weight. Another peculiarity of 


. his instruments is, that usually he employs 
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a solid brass bed-plate, from which the ter- 
minals are insulated by small hard rubber 
sleeves. I cannot say this is a bad system, 
although it seems somewhat risky. The 
heavy metal bed-plate brings the center of 
gravity down very low and thus ensures 
steadiness. 

The thin rubber sleeve in which the ter- 
mipvals are mounted look like weak in- 
sulation, but I do not think it proves to be 
so in practice. Almost every maker has his 
own little devices to secure ease of working 
combined with steadiness and sensitiveness. 
But you cannot well do wrong if you secure 
an astatic reflecting galvanometer by either 
of the above makers. 

They are made with from 1,000 to 40,000 
ohms resistance, but 6,000 is a good service- 
able grade and will give abundent sensitive- 
ness for the highest class work you may 
have to perform. 

Three shunts of 10, 100 and 1,000 will be 
sufficient. If you desire to be economical, 
and can purchase one of the above makers’ 
instruments second-hand, by all means do so. 
If it has never been allowed to become 
thoroughly damp, it will be none the worse, 
perhaps even better, for being old. 

I will not dwell longer on practical con- 
struction of the galvanometer, nor speak of 
its theory. These are fully treated of in the 
usual text-books for students. And, it is 
rather the object of these chapters to give 
information not generally to be found else- 
where, than repeat, only in other words, 
what has already been published scores of 
times. ° 

The reader is also supposed to know the 
elementary principles governing the con- 
struction of reflecting galvanometers, con- 
densers and resistance coils; detailed de- 
scriptions on these points are, therefore, 
omitted. 

Finally, the reflecting galvanometer is one 
of the most delicate and irresistible instru- 
ments of modern physical research, and it 
is in this light alune it should be viewed and 
used. 

If you are content with ‘‘ approximate” 
or ‘‘ roughly ” obtained results, which are 
‘** near enough, anyhow,” there is no need 
for anything more accurate than an ordinary 
tangent or differential galvanometer. 

The reflecting galvanometer is, in such 
cases, an unnecessary and burdensome refine- 
ment. 

ee 
Energy Manulacturing Company’s 
Center Grinder... 

The lathe center grinder shown in the ac- 
companying illustration is manufactured in 
two sizes by the Energy Manufacturing 
Company, 1115 South Fifteenth street, Phil- 
adelphia. 

It is an exceedingly convenient device for 
the machine shop, and is designed for 
quickly truing centers. It may be easily 
attached to any lathe so that the lathe hand 
may not wait for his centers to be annealed 
or hardened. It is designed to be used for 
not only truing centers after they are turned, 
but also for grinding them up if cut or 
broken. To turn up a lathe center true, 
straight and smooth by the ordinary means 
at the command of the lathe band, as is well 
known, is a tedious and difficult operation. 
First, because the high speed required for 
turning up the point is too high for turning 
up the large end. Second, because in fin- 
ishing the work by filing, which is the com- 
mon practice, no matter at what speed the 


lathe is run, or how much care and patience 
is exercised, it is impossible to do the work 
so accurately that the centers wil] run dead 
true, and they will be out of round, causing 
the dead center to wear the working center 
away. To meetthe difficulties above named 
and to place at the service of the machinist 
a rapid and effective means of always insur- 
ing the true. centering of his work, this 
mechanism has been devised, with which it 
is claimed all the inconvenience and delays 
incident are avoided, and a true center can 
be obtained. 
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Leavenworth, Kan., has organized a 
co-operative electric light company. Only 
users of light can become stockholders, each 
one holding stock in proportion tu the num- 
ber of lights used. The contract is let and 
the plant, which is to cost $15,000, will be in 
operation by December 1. 

———_—__e = e—___ 

It is said that « Missoula syndicate, 
represented by J. R. Cox, bave purchased 
the electric light plant which was built by 
Bowen Bros. & Thompson, at Phillipsburg, 
Mont. The new concern is said to contem- 
plate extensive improvements, including an 
arc system, which will be extended to 
Granite. 
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pany will hereafter use oil for fuel. 


— AChicagofirm is negotiating for the 
purchase of the electric light plant at 
Lyons, Ia. 


—— There were 3,107 names on the pay- 
roll of the Thomson-Houston Electric Com- 
pany last week. 


—— The Buckeye Electric Company, of 
Cleveland, O., has increased its capital from 
$100,000 to $250,000. 


—— Itis said thata new electric light 
company, to use the Edison system, will be 
incorporated at Baltimore. 


—— Leroy Cahill has been chosen to suc- 
ceed G. I. Goodenow as superintendent of 
the Kalamazoo, Mich., City Electric Light 
Company’s lines and business. 


— The latest enterprise in education 
about Atlanta, Ga., is the ‘proposition to 
found a class for electrical instruction. It 
is to be a department of the Gordon school. 


—— Frank Armstrong, secretary of the 
Bay County Electric Company, of Bay City, 
Mich., has resigned, and James Lowell, of 
Chicago, has been appointed to fill the va- 
cancy. 


—— Ground was broken at the Univer- 
sity of Pennsylvania last week for a new 
boiler house and quarters for the Mechanical 
Engineering and Electrical Departments, 
with the expectation that they will be ready 
for occupancy by the opening of the session 
of ’92-’93. 


— The Pine Bluff, Ark., Water and 
Light Company, which lately went into 
the hands of a receiver, are making some 
extensive improvements on the plant. .Mr. 
Benj. Wilkerson, receiver of the company, 
says there will be $25,000 expended on the 
plant in the next 60 days. 


—— The work of building the Mahanoy 
City, Shenandoah, Girardville and Ashland, 
Pa., Electric Railway was begun last week. 
The line when completed will be one of 
the longest electric railways in the State, 
the length being about 18 miles. It will 
connect the four towns mentioned. 


—— The Electric Light, Steam and Rail- 
way Company, of Ottumwa, la., has re- 
organized, some of the local stockholders 
withdrawing and Chicago parties taking 
their place. The old company had a capi- 
tal of $200,000. The new company has a 
capital of $500,000. The three systems it 
controls—electric lighting, electric street 
railway and steam heating, throughout the 
city—will be greatly extended the coming 
year. 


—— The Van Gestel Incandescent Lamp 
Company, of Denver, John M. Houghton 
and others, have sued Jean Theodore Van 
Gestel and H. N. F. Furman, and ask for 
the appointment of a receiver to take charge 
of the company’s plant. They also ask 
that all its assets be turned over to them. 
Van Gestel is the owner of a patent for 
making incandescent lamps. A company 
was formed, with the plaintiffs as share- 
holders, but the enterprise was not a success, 
and the suit is the result. 


—— An electrical exhibition is to be held 
at St. Petersburg, Russia, which will be 
opened the middle of December, and will 
close March 15, 1892. The exhibition 
building will be located in the center of the 
city. For the first time in the history of 
Russia, foreign firms have been granted the 
imperial permission to exhibit. The prin- 
cipal object of the exhibition is said to be 
to enable the Russian government to choose 
the best system, with the view to the in- 
auguration of comprehensive electric light- 
ing schemes in the principal towns of Russia. 
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Polyphased Alternate Currents. 





‘pe. H.” IN LONDON ‘‘ ELECTRICAL 


REVIEW.” 


BY 





Before entering upon the description of 
polyphased alternate current generators, 
the first question that suggests itself relates 
to the choice of the number of currents to 
be used, when once we have admitted the 
necessity of having recourse to these multi- 
ple currents on account of their special 
properties. 

In order not to increase indefinitely the 
number of wires, it is evident that we should 
limit ourselves practically to the smallest 
number possible, and that thus our decision 
lies between 2and 3. With two currents hav- 
ing a lag of a quarter of a period, we require 
four wires, or, at any rate, three, if one 
serves as a common return wire for the two 
currents, We have only to look at Fig. 1 to 
see that the effective intensity passing 
through this common wire C, is greater than 
that of the current passing through the 
other wires, A and B; we must, therefore, 
give it a greater section, which destroys 
symmetry. With three currents lagging by 
a third of a period, however, Fig. 3 shows 
that the effective intensities are the same, 
and that the algebraic sum is mi at each 
moment. Thus there is symmetry and, 
consequently, equality of section in the three 
conductors, 

We will, therefore, commence our subject 
with an examination of triphased current 
with three conductors of equal section. 

Generators.—We will imagine, for the 
sake of illustration, a Gramme ring (Fig 2) 
changing its position in a simple magnetic 
field, three elementary bobbins, a, 8, ¢, 





Fie. 1.—INTENSITY IN DrpHasepD Cur- 
RENTS, A, B, witH Common RETURN 
Wire, C. 


being attached to this ring at 120 degrees 
from one another. If we turn the armature 
these bobbins will become the seat of alter- 
nating electromotive forces, which we will 
suppose to be strictly sinusoidal, which form, 
indeed they assume, with very little variation, 
in practice. Fig. 8 shows the value of 
these electromotive forces at each instant. 
These three bobbins may be connected with 
three outer wires in two different ways; in a 
star or in a triangle (Fig. 4). The star con- 
nection is termed by M. Dolivo Dobrowolsky 
open circuit connection, and the triangle con- 
nection closed circuit connection. The ex- 
pressions ‘‘star” and ‘“‘triangle” seem, 
however, better suited to the case. 





Fig. 2.—PRINCIPLE OF TRIPHASED ALTER- 
NATE CURRENT GENERATOR, 


However this may be, either of these 
modes of coupling gives, in the outer cir- 
cuits, three lagging currents, but the ‘‘ star” 
mode has a certain advantage over the “‘ tri- 
angle,” in that it is possible to connect the 
common center of the three circuits with a 
fourth or neutral wire, and to establish ap- 
paratus working as simple resistances, incan- 
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descence lamps, for instance, between the 
neutral wire and each of the three other 
wires; the corresponding bobbin of the gen- 
erator then acts as an ordinary alternating 
current dynamo, without either reacting or 
disturbing the working of the system, but 
the triangle mode of connection does not 
allow of this arrangement. 

In the foregoing illustration, we have sup- 
posed the generator to consist of a Gramme 
ring and three elementary bobbins, each oc- 
cupying but a very small fraction of the cir- 
cumference. Practically, we can very easily 
realize an alternator with triphased currents 
with an ordinary Gramme machine, by con- 
necting three points 120 degrees apart in the 
continuous winding with three insulated 
collecting rings, on which rest three brushes 
which are themselves connecied with the 
outer conductors. We thus obtain a gener- 
ator, the three bobbins of which are con- 
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8.—DIAGRAM OF 
Forces AT Every INSTANT IN THE 
THREE BOBBINS OF A TRIPHASED 
ALTERNATE CURKENT 
GENERATOR. 
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nected io atriangle. The inductors may be 
excited separately, or, which is often more 
couvenient, be fed by a derivation taken on 
the collector, the machine thus producing at 
the same time continuous curlent and tri- 
phased current. (We will further discuss the 
properties of an apparatus thus constituted.) 

But if we study a little more closely the 
electromotive forces developed at each mo- 
ment in each third of the ring, we can see 
that they are not always utilized under the 
best possible conditions, and that thus we 
Only obtain the algebraic sum of these elec- 
tromotive forces, certain spirals tending to 
produce a current of one direction, and the 
others a current in an opposite direction. 
Thus, in practice, this arrangement has been 
given up, forit has the obvious disadvan- 
tage of increasing the internal resistance of 
the generator and of reducing its specific 
power and its efficiency. Thedrum wind- 
ing has been preferred for the construction 
of large machines producing triphased alter- 
nate currents. 

By connecting together in a suitable man- 
ner the induced bars which arrive at each 
moment at the same relative position with 
regard to the inductors, we get a generator 
in which there are never, in any of the cir- 
cuits, two opposite electromotive forces. 
Moreover, polyphased current dynamos be- 
ing always machines of great power, and 
turning at alow angular speed, multipolar 
inductors should be employed. In Brown's 
generator at Lauffen, which may be taken 
as a type of a carefully studied machine, 
there are 832 poles and 96 induced bars, so 
that between two consecutive poles there are 
only three induced bars corresponding to 
each of the three circuits. As regards fre- 
quency, there does not seem to have been 
any attempt made to attain, with polyphased 
currents, the high frequencies attained with 
ordinary alternating currents (133 periods 
per second is the Westinghouse system). 
in fact, the number of periods is comprised 
between 30 and 40 per second. These low 
frequencies reduce the specific power of tbe 
generator, transformers and motors, but 
they allow of higher efficiencies being given 
by the motors, and this compensates, and 
more than compensates, for the reduction of 
specific power. The frequency would even 
be still lower, if it were not for the fear tLat 
this would involve periodic variations of 
luminous intensity, which would affect the 
incandescence lamps and, still more, the are 
lamps. 

All the polyphased alternate current gen- 
erators are low tension machines. The gen- 
eral opinion at present is, that it is better, 
when it is required to transport energy to a 
great distance, to construct machines of low 
electromotive force, strong, simple, easily 
constructed and insulated, and to transform 
these currents of low tension in a suitable 
apparatus. We thus gain increased security 
by confining the high tensions to trans- 
formers which are inert and can be easily 
insulated, and which are rarely touched. 
Notwithstanding the employment of an in- 
termediate apparatus, it is more economical 
to construct a low tension machine and a 
transformer than to construct a dynamo 
giving directly the high tension required 
or transport to a great distance. The idea 
of producing low tensions and transforming 


them at the starting point, has been pro- 
posed several times lor ordinary alternating 
currents, with a view to avoiding the dangers 
and the difficulties of construction of high 
tension machines; but we do not think it 
has ever been pracucally applied before the 
Lauffen-Franktort experiments. 

On account of the enormous intensities of 
the currents produced by the low tension 
dynamos, the armatures are naturally left 
tixed, which facilitates the connections, and 
the inductors are made to revolve by sup- 
plying them with the exciting current by 
means of brushes and collecting rings com- 
municating with the winding of the in- 
ductors. 

The generating dynamo of Lauffen fulfils 
all the conditions that we have mentioned 
and constitutes the most perfect type of 
generator of triphased alternate currents 
that we can mention. To complete this de- 
scription, to which we refer our readers, we 
append diagrams (Fig. 5) showing the wind- 
ing of the ¥6 induced bars in three circuits, 
each containing 82 bars in series. 

in order to tacilitate the 1eading of the 
connections, we have substituted for the 
cytindrical winding sectional a tronconical 
winding, and we have placed the three 
series Of connectors arranged at the two 
ends of the winding on circies of different 
diameters in order to avoid their superposi- 
ion. ‘The three windings give six free ends, 
which can be connected at will in a triangle 
or in a star, according to the applications 
intended. \ 

Before quitting the question of triphased 
generators, or trephasers, we wish to call the 
attention of professors desirous of showing 
their pupils the properties of these currents 
to a means Of obtaining them without hav- 
ing a special macbine constructed, and with- 
out even adding collecting rings and con- 
nections to an ordinary Gramme machine.' 

We have only to take an alternating cur- 
rent Gramme machine of the type known as 
self-exciting, with multipolar inductors, and 
to establish suitable connections between 
the fixed elementary bobbins constituting 
the induced winding. . The natural lagging 
of these bobbins, resulting from the con- 
struction itself, supplies us at once with 
poly phased currents capable of being used 
for the demonstration and repetition of the 
principal experiments allied to the poly- 
phased alternate currents. 

—_ -ao ——_——_ 

A Motor Operating Automatically at 
Any Desired Speed or Torque, and 
With Maximum Efficiency Under 
All Conditions. 





BY H. WARD LEONARD. 





In the operation of electric motors there 
are three principal factors to be considered, 
the speed, the torque and the efficiency. 
Under any variations in power the efficiency 
should remain as nearly constant as possible. 
For one class of work it is desirable to keep 
the speed constant when the torque varies. 
For a second class of work it is desirable to 
keep the torque constant at one particular 
amount when the speed varies. For a third 
class it is desirable to operate at many differ- 
ent speeds, and yet automatically at any 
particular speed desired, regardless of the 
torque. For a fourth class it is desirable to 
operate at many different torques and yet 
automatically at any desired torque, regard- 
less of the speed; and for a fifth kind it is 
desirable to keep the amount of power sup- 
plied constant, regardless of a change in 
torque, that is, so that if the torque changes 
by the requirements of practice, the speed 
would automatically change, so that the 
power consumed would remain constant. 





Triangle Coupling. 


Star Coupling. 
Fie. 4.—CouPpLine OF TRIPHASED ALTER- 
NATE CURRENT GENERATORS. 


Of the five principal classes of work there 
is only one, namely, constant speed and vari- 
able torque, which we can take care of with 
reasonable efficiency and from our existing 
supply circuits. 

Asaresult of my investigation of this 
subject, 1 have concluded that the operation 
of electric motors should conform to what, 
apparently, isa new law and which may be 
stated as follows: 

Vary the voltage as the speed desired. 

Vary the amperes as the torque required. 

In other words, make the speed depend- 
ent upon the voltage only and independent 
of the current, and make the torque de- 
pendent upon the current only, and inde- 
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pendent of the voltage. Since the product 
of the speed and torque represents the work 
being done, and the product of the volts and 
amperes represents the power supplied, it is 
evident that if we can operatein conformity 
to this law, we shal] have a constant efficiency 
under all conditions, disregarding, of course, 
the small fixed losses in the field and arma- 
ture. 

One way in which this law can be followed 
is to supply the field of the motor from one 
source of electric energy and supply the 
armature from another source, the electro- 
motive force of which can be varied. It wil]! 
be noticed that when the speed is fixed a 
fixed voltage will be necessary in order to 
conform to the law, and the shunt motor is 
found to conform perfectly to the law; but 
it is the only motor I know of which does 
conform to the law which seems to be gen- 
erally applicable. 

If we wish to operate an elevator from 
central station conductors of constant electro- 
motive force, we supply 2 shunt-wound 
motor mechanically connected directly with 
a@ generator, whose armature is connected 
to the armature of the elevator motor. The 
field of the generator is supplied from the 
central station conductors, but a loop goes 
up to the elevator car, where a rheostat and 
reversing switch is placed, so that electro- 
motive force of the generator can be varied 
and reversed at will. The field of the 
elevator motor is excited from the line con- 
stantly. 

It will be evident that we can contro) the 
elevator perfectly from the car and run in 
either direction, at any desired speed, and 
with perfect efficiency. It is worthy of 
notice that the non-sparking point is entirely 
independent of the speed, and that for any 
particular weight the non-sparking point is 
absolutely fixed and independent of the 
power used. Also, that, since the maximum 
weight alone determines the maximum 
amperes, it will be impossible to send more 
than the normal full load in amperes 
through the armature; consequently, the 
liability of burning out of armatures is 
reduced toa minimum. The elevator in 
coming down generates current to assist the 
central station, and since the efficiency is 





Thirty-two bars in each coil o— in series. The 
— | of each bobbin, A A’, B B’, C C’, are free, 
and permit the connections of the three, 
in star or in triangle. 

Fie. 5.—WINDING OF BrRown’s TRIPHASED 
ALTERNATOR AT LAUFFEN. 


practically constant under all conditions, 
and since as many foot-pounds of work are 
done by the elevator in descending as it 
requires in ascending, the consumer will in 
reality pay only for the energy wasted in 
charging the fields, in heating the armatures, 
and that represented by the friction of the 
gearing, which will be the least possible. 
The starting up of the elevator requires 8 
minimum of power, and hence does not 
subject the central station to large, sudden 
fluctuations of load. 

I wish to call attention to a very im- 
portant development leading out from this, 
namely, that we will be able to use alter- 
nating currents for operating our street 
cars, for it is well known that the ordinary 
alternating current generators will operate 
perfectly as motors, if the speed and torque 
be kept constant. Since by this system we 
can, from a constant torque and speed, get 
any other torque and, automatically, a cor- 
responding speed, we shall be able to run 
street cars perfectly by alternating currents. 
This again will enable us to dispen:e with 
trolleys, conduits, storage batteries, etc. 
We will place between our tracks, in man- 
holes, converters whose primary pressure 
can be anything required for proper 
economy and whose secondary wil) be, say, 
15 volts. This secondary circuit will con- 
nect directly with the rails. The road will 
be divided in sections, each a few hundred 
feet Jong, and each section will be supplied 
by itg own converter. 

This system also lends itself ver. readily 
to the transmission of power. e may 
transmit by alternating currents, and the 
alternating current motor running at a con- 
stant speed and at a nearly constant torque 
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will drive special generators to operate 
hoists, pumps, locomotives, etc., at the 
varyiog torques and speeds demanded by 
practice, and yet without subjecting the 
alternating current motor to a sudden or 
wide fluctuation in its torque, and without 
any necessity of varying its speed. With 
this system of operating electric motors 
there seems to be no work met with in 
practice which cannot be perfectly per- 
formed. 

On first consideration, the additional ap- 
paratus necessary would seem to make the 
system probibitory in practice; but the 
capacity of the present single motor is 
greater than the combined capacity of the 
apparatus this system would require, and 
the capacity of the prime motoris very much 
reduced. 

In order to reduce the first cost to a min- 
imum, and yet secure the advantages of dif- 
ferent automatic speeds and high efficiency, 
I have devised two modifications of the ar- 
rangement described above. The first is 
adapted to power in which a smooth, ef- 
ficient acceleration of a load from rest is 
required, as in the case of passenger loco- 
motives and elevators. The second case is 
where various automatic speeds are desired, 
but no especial importance attaches to the 
starting of the load from rest, as is the case 
in machinery in general. 

For the first case we have the trolley 
system of electric street cars as the most 
important. Let us suppose we have two 
motors of 15 horse-power each for the car. 
We find that for full speed upon a level we 
require about 15 amperes at 500 volts. 
Upon heavy grades we find that about 50 
amperes are required, and, as before, we 
have 500 volts. With this consumption of 
energy we find that we get a speed upon the 
heavy grade which is about one-quarter of 
the speed upon a level. In order to operate 
upon my system, let us place upon the car 
a motor generator, the motor part of which 
is wound for 500 volts and 1244 amperes, 
and the generator part of which is wound 
for 125 volts and 50 amperes. The fields of 
the motor and generator part are distinct 
and are wound for 500 volts, as are the fields 
of the two propelling motors, under the car. 
All these fields are supplied from the 500 
volt trolley circuit. In the field of the aux- 
iliary generator is placed a rheostat. 

Now, suppose the car at rest upon a 
grade. The motor generator is running, 
but the generator has a very weak field. 
Its armature is connected by a controlling 
switch to the propelling motors. We now 
gradually cut out resistance from the gen- 
erator field circuit and, finally, get about 20 
volts at the brushes of the generator. With 
this electromotive force we get sufficient 
current to produce 50 amperes through the 
armatures of the propelling motors in a 
saturated field. This gives us the full 
torque, and the car starts at a speed of per- 
haps half a foota second. This speed can 
be maintained constantly and indefinitely, 
and the consumption of energy will be less 
than two horse-péwer. This is less than 
three amperes from the trolley line. In 
practice, however, the speed will be rapid) 
but gradually accelerated until we have 1 
volts upon the terminals of the propelling 
motors. We will now be running at one- 
quarter speed and will be consuming 125 
volts and 50 amperes, that is, 614 kilowatts 
instead of 25 kilowatts to get the same result 
with existing motors. To put it in another 
way, we will not be using as much energy 
as is represented by the 500 volts and 15 
amperes necessary for full speed on a level. 

The next step on the controlling switch 
will disconnect the armatures of the pro- 
pelling motors from the auxiliary generator 
and put the two armatures in series across 
the trolley line direct. We will now go at 
a speed represented by 250 volts, that is, 
one-half full speed. The next step of our 
switch will place the two armatures in 
multiple across the 500 volts, and the next 
and last step will place the 120 volt auxiliary 
generator in series with the main central 
station generators, and give us 625 volts 
on our armatures and a correspondingly in- 
creased speed. We will be able to go upa 
grade of six to eight per cent. at full speed, 
with 50 amperes and 500 volts, which, with 
the present motors, gives us only about one- 
quarter of that speed. 

Under this arrangement it will be noticed 
that the only apparatus which could be 
called additional is the small motor of 500 
volts forthe generator part of our motor 
generator, which is useful, not only for start- 
ing, but for full speed also. In stopping the 
car we have an electric brake action deliver- 
ing back energy to the line at full efficiency 
and not through a rheostat, as at present. 

If we have a train of, say, three cars, so 
that we have six motors, we can start from 
rest with sufficient smoothness by placing 
all six armatures in series, which will give 
us something less than one-sixth speed as the 
first step. Then we can place three in series 
with two multiples, which gives us one- 
third s Next, two in series with 
three multiples, which gives us one-half 
speed; and, finally, all in multiple, which 
gives us fullspeed. Under such conditions, 








ELECTRICAL REVIEW 








we can dispense with the small converting 
plant altogether. 

For powerin which smoothness of motion 
in starting and stopping is not essential, I 
have devised a new system of distribution, 
as follows: Three dynamos, all having the 
same current capacity and having voltages 
of 6244, 125 and 250, respectively, are placed 
in series and from conductors led off in mul- 
tiple, one from each terminal of the ma- 
chines. These conductors will have poten- 
tials which can be represented by 0, 62%, 
1874¢ and 48714. Let us now take a shunt- 
wound motor, and disconnecting the field 
from the armature circuit, excite the field 
from the outside two of the four conductors, 
that is, by an electromotive force of 487% 
volts. By connecting the armature termi- 
nals to the four conductors in various ways, 
we shall be able to operatein either direction 
at six different automatic speeds, represented 
by the following voltages: 6214, 125, 18714, 
250, 275, 4371¢. By varying the field strength 
of the motor we can, if required, get any in- 
termediate speed. 

In many cases two dynamos will answer, 
one of, say, 110 volts already in use for in- 
candescent lighting, and a second of, say, 
80 volts. With this arrangement we could 
run in either direction and with automatic 
speeds represented by 30, 110 and 140. 

With the four wire six voltage system of 
distribution in a shop we can take out all 
counter-shafting, belting, pulleys and gears, 
if desired, and place a motor upon every 
tool, which we can operate in either direc- 
tion at any automatic speed desired. Lathes, 
planers and all tools can be perfectly oper- 
ated, and by getting rid of all counter-shafts 
and belts we can introduce the greatest of 
modern tools, the traveling crane, which we 























Fire Hazards from Electricity. 





ABSTRACT OF A LECTURE DELIVERED AT 
CORNELL UNIVERSITY, NOVEMBER 6, 
1891, BY Cc. J. H. WOODBURY. 





There have been two methods of dealing 
with questious involving the insurance of 
elements of unusual hazard; the one being 
that of underwriting, pure and simple, esti- 
mating the hazard from the best data at 
hand and charging a rate commensurate 
with that risk, the correct principle being 
that the hazard of the whole is equal to the 
greatest hazard of any part of the risk. 

The other method has consisted in elim- 
inating the hazard of the more dangerous 
part by removing such processes to another 
building, or at least placing them in a por- 
tion of a building where the chances of 
their imperilling the whole would be con- 
trolled by special methods of construction 
and also by additional fire apparatus, or, in 
other words, bringing the hazard to conform 
to the rate of insurance. 

The latter method is confined to class in- 
surance of such limited range that the de- 
tailed supervision of risks can be within the 
personal scope of theadministration of such 
insurance companies. 

When electricity was first used for light- 
ing on a commercial scale, po small part of 
the knowledge gained of phenomena was 
the fact that it became a frequent cause of 
fire, and in such unexpected ways that a 
general alarm ensued which would bave 
stopped Its use if electric lighting hadnot so 
completely filled a need for more light that 
a probibition was out of the question. 
Electricity had come to stay, and the prob- 
lem of its status must be met and not evaded. 

Everything was new, crude and unde- 
veloped. The leading inventors were pur- 
suing their investigations under great diffi- 
culties, not the least of which was the lack 
of trained assistants. Mechanics had much 
to learn in the construction of the appara- 
tus, the proper manufacturing supplies were 
notin the market, and the steam engines 
especially adapted for operating dynamos 
had not been made. The development of 
the whole business required invention, edu- 
cation and organization from one end to 
the other. 

Electric lighting then pertained to appa- 
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will also operate from our general system. 
We can also readily operate ventilating fans, 
hoists, elevators and factory tramways, from 
the system. 

The addition of one dynamo and one new 
conductor to any existing three-wire system 
will probably give all the flexibility required 
to meet. practical conditions of varying 
speeds. For the alternating system a syn- 
chronous motor driving our three continuous 
current generators will give us the four wire 
system in any distant factory or town. For 
500 volt street. railway circuits a sma]l motor 

enerator plant for the slow speeds afd a 
direct connection for full speeds will give 
us perfect results. For storage battery work 
we have the most perfect condition, as we 
can get any electromotive force desired, with 
a corresponding speed, while keeping tbe 
field separately excited. 

Now, that we have the rotary field at 
command, I think I may safely assert that 
the time is not far distant when we shall 
have transformers which will, without mo- 
tion, convert an alternating current in the 
primary into a continuous in the secondary; 
and this seems to me to be the idea] system 
of the future, that is, one in which energy 
will be transmitted by alternating currents 
of constant electromotive force transformed 
without motion into continuous currents for 
use at the translating devices, and used 
where motors are concerned, in conformity 
with the law of efficiency for motors: Vary 
the voltage as the speed desired; vary the 
amperes as the torque required. 


raius for the physical laboratory; now it is 
one of the great commercial features in the 
business world, reaching in all its applica- 
tionsin the United States to investments 
estimated by Lieut. Allen R. Foote, special 
agent United States census, to be $232,202, - 
850 out of atotalof $552,202,850 invested 
in electrical enterprises, and divided as fol- 
lows: Telegraph companies, $125,000,000; 
telephone companies, $100,000,000; isolated 
lighting plants, $6,000,000; central station 
plants, $155,202,850; electric railways, 
$70,000,000; fire alarm and police patrol, 
$10,000,000; steamboat plants, $1,000,000; 
sundry industries, $10,000,000; manufact- 
uring, $75,000,000. 

The introduction of electric lighting in 
this country was followed by numerous 
fires caused by this new method of illumina- 
tion. After the disturbance incident to the 
first scare, careful investigations were made 
into the subject, the greatest result of which 
was the establishment of the opinion that 
the elements of excessive hazard were not 
necessarily inberent in such applications of 
electricity. In other words, such fires were 
to be classed as preventable fires witbin the 
limits of ordinary practical means; and on 
this basis the rules for electrical installations 
were first prepared, only to be followed by 
other rules drawn up by various parties to 
apply to new conditions for the use of elec- 
tricity for the transmission of power and 
alternating currents, as well as to improve- 
ments in both are and incandescent lighting. 

Electricity is to-day the safest method of 
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artificial illumination. This safety is not 
due to the absence of possibilities of danger, 
but to the entirety with which these ele- 
ments of danger may be held in control. 

The essentials to safety consist in confin- 
ing the electricity to its metallic circuits, the 
prevention of undue arcsin switches and 
lamps, and the prevention of sparks or car- 
bons falling from arc lamps; but in their 
applications these precautions are necessar- 
ily involved in order to meet all of the com- 
plex conditions of the apparatus used in the 
various applications of dynamo currents. 

The danger of fire from dynamo currents 
is almost entirely due to the diversion of a 
portion of the electricity from the system, 
and to the fact that the miscellaneous con- 
ductors forming these outside circuits are 
not adequate to convey the current without 
undue and dangerous heating. Moisture on 
an otherwise poor conductor generally plays 
an important part in such conversions of 
electricity into heat. because the small trick- * 
ling of water is readily dissociated and then 
the resistance at the place is increased to a 
sufficient amount to cause the electricity to 
be converted into heat of sufficient tempera- 
ture to ignite any combustible material in 
its path. 

Rain water or that from ponds used for 
a public water supply is a rather poor cop- 
ductor, but in passing over whitewash it 
takes enough salt and lime into solution to 
become a very fair conductor, and the same 
applies to water used in washing floors. 

It should be remembered that when a 
slight arc is formed it can be blown out as 
readily as the flame of a candle. This is 
seen in the air jets used to break the arcs on 
the commutator of a Thomson-Houston 
dynamo of the squirrel cage pattern. In 
the lightning arresters of the same system, 
the arc being a dia-magnetic, it is broken by 
the repulsion of an electro-magnet. 

In case of fire the press frequently ascribe 
the results to electrical wires purely on pre- 
sumption, without any evidence to establish 
the fact. Furthermore. in many instances 
such allegations are made when the known 
facts or weight of presumptive evidence in- 
dicates a contrary cause. It has been fullv 
established by the experience of the past 12 
years that a well installed electric lighting 
plant is the safest method of illumination. 





Direct Current Machines at the 
Frankfort Exhibition. 


The large central dome of the machinery 
hall of the Frankfort Exhibition, to which 
we referred, on page 171, as entirely occu- 
pied by the Helios Company, was i]lumin- 
ated by 3,000 large incandescent lights and 
150 are lights, all furnished by the alternat- 
ing current machines of the Helios Com- 
pany, of which the largest was described on 
the same page (171). ° 

There were, however, also direct current 
dvnamos, of which our present illustration 
gives an idea of the most important; it was 
also a compound dynamo and attached to a 
vertical steam engine,and performed import- 
ant service; it gave 22,000 watts by 450 
revolutions, and furnished. first, the cur- 
rent for charging the field of several smaller 
alternating current dynamos; secondly. it 
furnished part of the illumination; thirdly. 
it was used to charge storage batteries; 
while, fourthly, it also had a fly-wheel by 
which power could be doubly transmitted 
if desirable. In this machine the field mag- 
nets were made of thin sheet-iron. which. as 
is well known, gives more favorable results. 
Whilein the German description we received 
with the engraving no further details are 
described, only compactness and simplicity 
of construction is claimed. 

Tn regard to the latter claim, we cannot 
omit to mention a compound steam engine 
and dvnamo, designed by the late eminent 
engineer, John Ericsson, and built in the 
Delamater Iron Works. Fourteenth street 
and North river. New York. for their 
own use, to illuminate the foundrv. where 
an independent ‘plant for 10 arc lights was 
greatly reeded. The space disposable was 
very smal], and Ericsson was requested to 
devise the means to accomplish what was 
needed. As steam power was at a distance 
and not reliable. while live steam could be 
easily obtained. Ericsson furnished the work- 
ing drawipos end the little machine was built 
at once. We bad the pleasure to see it fre- 
quently in operation. It was placed in a 
corner of the shop and surrounded by 
wooden box not larger then one of the smal] 
size coal boxes seen attached to many cor- 
ner groceries. When the front of the box 
was opened it exhibited a small oscillating 
cylinder, with vertical piston, making 3,000 
and more revolutions. the crank being. of 
course, attached directly to the armature 
axis with Siemens winding and evervthirg 
so solidly connected and so well balanced 
that there was no vibration. The 10 lamps 
could be lit any time when required by sim- 
ply turning on tbe steam, like in our houses 
we turn on the gas or street current. When, 
later. the Delamater works were broken up, 
we inquired what became of Ericsson's 

small dynamo, but nobody could tell. 








200 


Removal of Superfiuous Hair by 
Electricity. 





READ AT THE MEETING OF THE AMERICAN 
ELECTRO-THERAPEUTICAL ASSOCIA~ 
TION, BY PLYM 8. HAYES, 

M. D., CHICAGO, ILL. a 





The removal of superfluous hairs by means 
of electrolysis was primarily devised as a 
purely therapeutic measure. It was only 
after this method bad been demonstrated to 
be a perfect success in the destruction of 
hairs in entropium that this procedure was 
diverted from its strictly therapeutic chan- 
nel and applied to a broader field, and used 
in what may be called a cosmetic, rather 
than a therapeutic, sense. Even if confined 
to the cosmetic use, there is a decided thera- 
peutic effect produced in the liberation of 
many ladies from a self-imposed seclusion, 
if not actual close confinement, akin to 
prison life. The gloom produced from this 
seclusion has frequently made life a burden, 
and been a taciur cf ic small moment in the 
development of a melancholia. 

A correspondent writes that he under- 
stands that this operation is largely a me- 
chanical one, and he desires instruction 
enough to know how, and then he will be 
able to do as well as any one. This latter 
statement he does not make, but from the 
tenor of his letter is readily inferred. The 
operation is mechanical, much in the same 
sense that the repairing of a watch is me- 
chanical; but it is not every watchmaker, to 
say nothing of the broad class of mechanics, 
to whom we would intrust our valuable 
watches. 

Those who first demonstrated the possi- 
bility of the permanent removal of super- 
fluous hair by means of electrolysis, did 
their work so thoroughly and understood 
the laws of electrolysis so well, that but 
little has been added to the technique of the 
operation during the past six years. 

* Whether the operation is for therapeutic 
or cosmetic purposes, two points are to be 
kept constantly in’ the mind, namely, to 
destroy the hair and then see to it that you 
do not leave indelible proof in scarsthat you 
have not done your work thoroughly. 

The statement is frequently made that 
this operstion leaves noscars. The frequent 
occurrence of scars in positions that tell of 
the destruction of offending hairs, as well as 
the form of the scar left, gives the lie to the 
statement. If this were not sufficient, then 
the applications that we have for the re- 
moval or modification of scars, or the com- 
pletion of the work that some one else has 
commenced, but by reason of clumsiness 
has made the patient seek some more skilful 
operator, will leave no doubt in the minds 
of all that scars may result. 

Without entering into the detail of the 
operation so well understood, I will take up 
the points that have aided me most in mak 
ing the operation a perfect success, and 
leaving little to be desired, unless it be that 
the time consumed in its performance may 
be abridged. 


THE NEEDLE, 


The history of the changes and modifica- 
tions in the needle has shown that we did 
not have all that was to be desired in this 
important part of our apparatus. 

Theoretically the needle should be so eon- 
structed that it will reach the bottom of the 
hair follicle, and come in contact with the 
papilla without doing violence to the tissues, 
and finally, to be so arranged that the cur- 
rent will exert its electrolytic effects only at 
the point of contact with the papilla. Prac- 
tically this is impossible of accomplishment; 
but in this direction much more has been 
accomplished than would at first sight seem 
possible. 

I early discovered that a blunt-pointed 
needle was much better than a sharp one, 
and a thin one than a thick one. 

After a long series of experiments I came 
to the conclusion that steel was the only 
material that would give us a needle of suf- 
ficient tenuity, and yet have the strength 
and rigidity to accomplish the desired result. 

The best material for the needle is found 














in the jewelers’ broach, an instrument for 
reaming out the jewels in watches. This is 
ground to (so as to be of) a diameter varying 
from 3}, to 5§5 of aninch. From the point 
to a space of one-sixteenth of an inch back it 
should. be slightly thicker than the shaft; 
although this bulvous joint is of advantage, 
it is not av absolute necessity. The point 
of the-needle is the main thing, and it should 
represent as nearly as possible a hemisphere. 
A conical. point should never be used be- 
cause of the danger of piercing the walls of 
the hair follicle. 

The temper of the jewelers’ broach of 
necessity renders the steel exceeding brittle, 
and it has been found of advantage to draw 
the temper in order to prevent: breakage of 
the needle. This is best accomplished by 
takiug a glass tube of about one-fourth inch 
in diameter and closing one end, and intro- 
ducing the needle into the closed tube. This 
is then held in the flame of an alcohol lamp 
or Bunsen burner until the tube begins to 
become slightly red, when it is put aside to 
cool with the needle in it. When cold the 
needle will be found to have bad its temper 
drawn so that it can be bent at right: angles 
and straightened again without breaking. 
It is still quite rigid enough for our purpose. 
Should the attempt be made to heat needles 
as thin as those described in the naked flame 
they will take fire and burn, thus completely 
destroying their usefulness. 1 present for 
your consideration, to illustrate these facts, 
some needles prepared as I have directed 
and furnished by the McIntosh Battery and 
Optical Company, of Chicago. 

It has been with great difficulty that 1 have 
been enabled to have the needles manu- 
factured of the diameter given in this paper. 
While the shape was easily obtained and the 
finish of the needle all that could be desired, 
the size was almost, without exception, from 
three to five times too great. Before using 
a needle I invariably examine it with a lens 
of three fourths ‘inch focus in order to see 
that the point.is the proper shape. If the 
shape is not as it should be, another needle 
is selected. My experience bas been that I 
could ill afford to work with a needle that 
was not as it should be. I have found that 
a needle bent at‘an angle varying from 45to 
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resistance of the body and the circuit, in 
which it is included, as to be unable to heat 
the needle at all. We must count the volts 
rather than theamperes. In the above state- 
ments, relative to the requisite number of 
cells of the various batteries required, it will 
be found that the volts in two cautery cells 
will equal the number in three diamond car- 
bon cells. 
THE OPERATION. 


I desire to emphasize but one or two facts, 
rather than to give any detailed account of 
the operation. 

Always use care in introducing the needle, 
and see that it follows the hair closely. 

Do not carry the current so long as to 
produce a lesion that will form a scar on 
healing. 

If the needle is arrested before it has 
entered much beyond the neck of the folli- 
cle, by reason of the size and density of the 
hair and root sheaths, allow the current to 
pass until any adhesions that may exist at 
the point are overcome. It would be well, 
in this case, to cause the needle to act on the 
tissues on all sides of the hair.. Remove the 
hair and the root sheaths will come with it, 
if the operation has been carefully done. 
The re-introduction of the needle in the now 
empty follicle is easily accomplished, and, 
if care is used, the papilla willbe reached 
without trouble, and destroyed with more 
certainty and less destruction of tissue than 
as though this method had not been fol- 
lowed. This method is only to be used in 
those cases where the needle does not follow 
the hair to the papilla when first introduced. 
The re-introduction of the needle insures 
the destruction of a much greater percentage 
of hairs than where this is not done. 

IN CONCLUSION. 

We can state that’ but little that is new has 
been added to our methods in electrolytic 
epilation during the past few years. The 
advance in this branch has been brought 
about by improving the apparatus at hand, 
rather than by the introduction of new ap- 
paratus, 


90 degrees from two to three-eighths of an <» 


inch from its point serves my purpose bet- 
ter thana straight one. All things .consid- 


ered, we- accomplish. our best results with 


the thinnest needle. 


‘ 
(Those who have once used a needle pre- 


pared in the manner described, and as ex- 
emplified by the samples shown, will never 
use any other form of needle.) 

THE CURRENT. 

The strength of current required (for this 
operation) varies from three-fourths of a 
milliampere to a milliampere and one-habf, 
and, in rare instances, possibly, three mil- 
liamperes. The strength of the current, 
however, must of necessity be regulated by 
the amount of chemical action which takes 
place around the needle, as well as by the 
amount of pain produced. In this opera- 
tion the chemical action produced around 
the needle (the negative electrode) is a much 
better index than the milliammeter. In 
fact, the milliammeter is all but a useless 
instrument in electrolytic epilation. 

As arule, the less current the longer the 
time required to destroy the tissue, includ- 
ing the hair papilla. From three to six cells 
of the diamond carbon battery is usually 
sufficient. 

The question has been frequently asked 
whether storage cells could be used. The 
reply is, that if three or four storage cells 
are connected in series for tension, the cur- 
rent obtained from such a battery can be 
used. The resistance of the tissues, of the 
thin steel needle, of the ordinary electrode 
and of the cords, is so great that our mil- 
liammeter will register no greater strength 
of current than as though we had used the 
same number of Bunsen cells. 

he commercial current from an Edison 
plant has been successfully used. The pain 
produced is ordinarily so great as to make 
its use undesirable. The Edison current 
has an ordinary pressure of about 110 volts. 
To reduce this current so that we can use it 
for epilation, we find that the difficulty to 
be overcome is that, with our present means 
of controlling the current, we reduce the 
amperage much faster than we do the volt- 
age, and, consequently, get a current of 
tension which is more painful than current 
obtained from a battery. The results of a 
number of observations have led me to for- 
mulate the following: 

Have as little resistance in the circuit out- 
side of the’battery as possible. 

A battery with large cells and large ele- 
ments is preferable to one with small ele- 
ments. Two cells of a storage or galvano- 
cautery battery are equal to about three cells 
of adiamond carbon battery. Where the 
external resistance is as great as it is in this 
operation it will be found that the milliam- 
meter will register about one milliampere 
for three diamond carbon or two storage or 
galvano-cautery cells. It is thus readily 
seen that the current from the storage or 
cautery battery has been so reduced by the 





ELECTRICAL FauLtt DETECTOR. 


In the needle we note the exceeding thin- 
ness of it, the hemispberical and bulbous 
shape of the point, and the drawing of the 
temper. In the battery, that cells with com- 
parative large amperage (large surface of 
plates) are of advantage. In the cireutt, out- 
side of the battery, that the conductors shal] 
offer but little resistance; the connections be 
good; the positive electrode large; and that 
every piece of apparatus, such as a rheostat 
and milliammeter, that would inte:pose re- 
sistance, be left out of the circuit. In the 
operation, that it is advisable in mapy in- 
stances to remove the bair before the needle 
has reached, and the current has destroyed, 
the papilla, and then re-introduce the needle, 
which now readily glides into the follicle 
made vacant by the hair and its root sheath. 

With the most approved apparatus the 
ultimate success depends as much upon the 
man as the means. Every operator leaves 
his record on the face of his subjects, and 
success or failure, as well as gratitude or 
regret (according to the result), is accorded 
to him who essays this simple yet delicate 
operation. 

—_— _><- —— 
An Electrical Fault Detector. 

Messrs. Woodhouse & Rawson are intro- 
troducing an ingenious leak detector for 
household use. A pole index, consisting of 
a tube of an electrolyte which gives a color 
round one pole when there is a current, is 
mounted with one end earthed. The other 
end can be touched onto either the positive 
or negative lead. If there is a fault on one 
lead, a color appears when the other is con- 
nected to earth through the electrolytic de- 
tector. The apparatus is neat and simple, 
and not likely to get out of order. It does 
not demand any electrical knowledge on 
the part of the user. We do not know 
whether it will work on alternating current 
circuits.—Jndustries. 


————— 





Clower & Harris. 

Clower & Harris, electrical supply dealers 
and engineers, of Dallas, Tex., recently 
made an assignment to C. H. Alexander. 
The liabilities are $1,246.60, the stock on 
hand $13,000, and the outstanding assets 
$5,409.71. It is hoped that the firm may 
soon be able to resume business. 
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Hiring Employes at the Thomson- 
Houston Factories. 

It isa sight worth description when Mr. 
Mitchell sits down, say, at 5.20, for a hal:- 
hours’ interview with applicants for belp, 
says the Lynn Press. When this ceremony 
begins, the steps and hallway of Factory A 
are crowded as close’as they can pack thém- 
selves with a solid mass of humanity: They 
clutch at the window-sill and peer anxiously 
in to see what kind of luck their fellows are 
having. Meanwhile, Mr. Mitchell’s clerk, 
Milton Babb, lets them into the outer office, 
a half-dozen ata time, and into the inner 
sanctum singly. It is evident that Mr. 
Mitchell hus what might be called a mini- 
mum standard of exce)lence in the men, and 
unless the applicant reaches that he has no use 
for him. -In the instant’s time it takes for 
the candidate to take four steps from the 
door to his desk he ‘sizes him up. If he is 
not up to the modest standard mentioned, he 
is kindly dismissed with no unnecessary de- 
lay. If not he is patiently listened to while 
he states his case. Being a lumper fits the 
ambition of most of them, but the ranks of 
the laborers are almost always well filled. If 
a man isa machinist and has an aspect of 
sobriety, he is pretty sure of a careful learn- 
ing of his antecedents and experiences. An 
important point to know in assigning him is 
how large a lathe he has worked upon. If 
the manis ambitious to be something morc 
than alaborer and is nota machinist, he 
usually wants to learn winding. He has to 
state his weight and whether he ever dis- 
covered a weakness in his back. A good 
winder gets a good job, and thisis so well 
understood that.many ask to be transferred 
from other departments to this. Here is a 
lady who wants to get work for her boy: 
‘* Where is he?” asks the factory recruiting 
officer. ‘‘I left him at home.” *‘ Well, he’s 
the one I want to see before I can tell you if 
I want him,” 7s the sententious rejoinder. If 
a man is hired, his name is taken and he is 
requested to report promptly at seven next 
morning. 

One reason why there is so great a demand 
for armature winders at present is because 
so many have been hired away for the repai: 
shops of the West End road. It has for- 
merly been the policy of the company to do 
the repairing for the railroads, but now the 
larger roads are adopting the plan of doing 
their own repairing. Of course, the West 
End road has a great many motors, espe- 
cially of the older style, which must be re 
wound, and naturally looks to the factory 
from which they came for the men to wind 
them. They are cheerfully furnished and 
others trained in. Anotherlarge road which 
has established its own car-shops is that at 
Minneapolis. 





~_>- 
The Platinum Situation. 

The Review published in its last issue a 
statement in regard to the price of platinum 
—one of the very valuable metals that enter 
Jurgely into electrical work. In this it was 
stated that, while the price had been very 
low the past year, it was now likely to in- 
crease. Several inquiries have been made 
of the Review as to the probability of this, 
and a representative of this paper called on 
Mr. C. O. Baker, Jr., of the well known 
platinum house of Baker & Co., Newark, 
N. J., and asked for further information. 
Mr. Baker said: 

‘“‘The statement made in the Review is 
absolutely correct. There is a great uncer- 
tainty in the platinum market at the present 
time. Weare in receipt of information that 
the Russian government will soon put an 
export tax on the crude product; in which 
case there will be another advance. In ad- 
dition there is likelihood of an advance in 
Russian exchange, which will cause an ad- 
vance, not only of the price of platinum, but 
in all Russian exports, 

“The large surplus stock,” continued Mr. 
Baker, ‘‘ which we bad at one time in this 
country seems to have been all consumed, 
and the general impression now prevailing 
among platinum men is that the metal bas 
reached its bottom figure, and the price will 
hereafter advance. There has been a great 
demand for platinum during the past-year.” 
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Electric Power Distribution. 





READ BEFORE THE -AMERICAN  8OCIETY 
OF MECHANICAL ENGINEERS, BY 
H. ©. SPAULDING. 





At a recent meeting of the Society a very 
lively discussion was brought out by a 
paper treating, not of what electricity had 
done, but what it might do, in the line of 
pissenger transportation, and the remarks 
of a number of members who took part in 
this discussion showed a deep interest in the 
development of electrical appliances as 
adapted to manufacturing processes. 

The commercial possibility of transmitting 
power for comparatively long distances by 
electrical means, when the losses attendant 
upon such transmission by any other sys- 
tem would be prohibitory, is sufficiently 
well known and acknowledged at the pres- 
ent time to call for no extended comment. 
Curiously enough, our friends on the other 
side of the Atlantic are far in advance 
of us in the utilization of natural energy 
for lighting and power service, although 
the number of water power installations is 
rapidly increasing in our Western States 
and Territories, where the high cost of 
fuel would natuially bring about such a 
result. In Switzerland alone there are 
ilready upwards of 200 electric power sta- 
ions utilizing water power for operating 
lights and motors over extended areas, 
while, possibly, the best known illustrations 

fsuch service in our Own country are at 
Spokane Falls and Aspen. 

It is the purpose of this paper, however, 
) separate. so far as possible, the closely 
illied topics of power transmission and 
power distribution, electrically considered, 
ind to treat the latter principally in the 
light of its adaptability to manufacturing 
ind constructing operations. It is accord- 
ingly immaterial, so far as the scope of this 
irticle is concerned, whether we are to 
utilize a water privilege 10 or 15 miles 
way, and possibly so situated between 
high and precipitous banks as to render it 
impossible to locate our manufacturing 
plant there, or to distribute the power fur- 
nished by a steam plant in the immediate 
vicinity, which may, however, beso isolated 
is to reduce fire risks to a minimum, while 
taking advantage of the most economical 
situation for coal and water supply. Let 
is assume, therefore, that we are provided 
vith an electric current supply sufficient in 
juantity to operate whatever apparatus we 
may wish to connect, and of sufficiently 
low pressure or ‘‘ voltage” to allay any 
fears of personal injury on the part of 
employés. 

The ‘‘ main shafting” naturally demands 
our first attention, and if the -buildings are 
f more than one story, the advisability of 
dividing the plant into sections, each one of 
which may be started and stopped inde- 
pendently of any other, and without belt 
towers or belt holes (those efficient dust and 
fire conveyers), is evident to the most super- 
ficial observer; whilein a single story build- 
ing such sub-division reduces to a mini- 
mum the friction of lines of shafting, run 
most of the time, it may be, for the opera- 
tion of only two or three machines. Engi- 
neers will appreciate fully the tales the indi- 
cator will tell, in nine out of ten of our 
larger manufacturing plants, of the power 
devoted to revolving the immense ‘‘ main 
shaft” and in transmitting power from one 
line of shafting to another, when not a sin- 
vle machine tool isin operation. While it 
is not advisable to run any but the largest 
tools by separate motors, it will usually be 
found possible to group machines in sys- 
tems requiring from 10 horse-power up- 
wards, and so arranged that the average of 
power required will not vary between wide 
limits, and such variation will not occur 
suddenly. We can then connect with the 
shafting for each group a properly designed 
motor, which may be started and stopped 
ilmost instantaneously, and, if desired, 
allowing of delicate adjustment in speed. 

When the shafting is more than 10 or 12 
feet from the floor it will usually be found 
advisable to provide a light platform on 
which to stand when inspecting or oiling. 

A 15 horse-power motor operates two 

Pond planers of 84 inches and 72 inches, 
respectively, one 5-foot Warren radial drill, 
also a large double grinder; and is one of a 
system comprising more than 20 separate 
motors operating at distances varying from 
200 to 1,400 feet from the central engine 
and generator. Another motor in the same 
factory and of the same size (15 horse-power) 
operates two 36-inch planers, two 82-inch 
planers, six 82-inch lathes, one 42-inch lathe, 
one 48-inch chucking machine, four 5-foot 
Prentice radial drills, and a large double 
grinder, 
_ The application of motors to the opera- 
‘ion of one or two machines by means of 
counter-shafting is,of course, a small matter 
and calls for no special comment. 





The increase during the past few years in 
the size of construction parts and machine 
tools has called for a corresponding increase 
in the power of devices for handling them, 
as demonstrated by the number of traveling 
cranes putin by the larger mapufacturing 
plants. The friction losses in transmissicn 
by square shafts or other prevailing methods 
are excessive, and the possibility of operat- 
ing the heaviest{traveling cranes witbout 
mechanical connection between the crane 
trolley and the source of power, as provided 
by electrical means, appeals at once to the 
engineer, providing the losses in transform- 
ing from mechanical to electrical energy 
and back again are not excessive. The fol- 
lowing data apomgeiny | a 30-ton crane, 
which was built by the Morgan Engineering 
Company and equipped with Thomson- 
Houston motors, may be of interest: 

Three motors are used, one of three horse- 
power capacity for cross travel, and two of 
10 horse-power capacity for hoisting and 
longitudinal travel, respectively The three 
movements-may be obtained in any com- 
bination of direction and speed, as each 
motor is provided with a separate controller. 
The motors are Luilt for 220 volts, and re- 
ceive the current from two trolley wires 
running one on either side of the main floor, 
resting on insulators, a copper brush at- 
tached to eitber end of the bridge lifting the 
wire as it passes along, somewhat as in the 
method employed by cable cars in lifting 
their cables. The motors on the crane 
trolley receive their currert through carbon 
brushes sliding along copper strips placed 
on the inside of the bridge. The total longi- 
tudinal travel of the crane is 165 feet; length 
of bridge between rails, 27 feet, 2 inches. 
Total lifting space, 214g feet. A ‘‘sole- 
noid” brake is provided, which holds the 
hoisting gear automatically and instanta- 
neously, whenever the supply of current is 
shut off from the hoisting motor. 

The extreme ease of operation, and the 
fact that the expenditure of power is almost 
exactly proportional to the work accom- 
plished, and ceases absolutely when the 
crane is not in motion, are important feat- 
ures of this class of apparatus. 

A simple and ingenious application of 
electro-magnetic principles is that where a 
load of almost five tons is held suspended by 
the attractive force of a magnet weighing 
only one-tenth of that amount. Such a de- 
vice ne | often be used to great advantage 
in handling pig-iron, castings, boiler plates, 
etc., owing to the speed with which the 
operation of ‘‘picking up” and ‘letting 
go” may beaccomplished. A simple ‘‘ make 
and break” switch answers for a controlling 
device, and may be located either on the 
magnet itself, or at any desired point. By 
a simple device, the quantity of current 
and proportional strength of the magnet 
may be varied at will by the oj erator, so 
that ic handling small pieces, such as bolts, 
rivets, fittings, etc., only,the desired amount 
may be lifted. 

One of the most useful applications of 
electric motors is in connection with hoist- 
ing apparatus of various kinds, including 
passenger and freight elevators. A power 
hoist is often required in a storehouse or 
shipping room atsome distance ‘from line 
shafting, which it would be expensive to ex- 
tend, while steam piping means possible in- 
jury to stock from frozen or leaky pipes, 
and a small steam plant means increased 
insurance. Under these circumstances, the 
electric hoist is available, taking its power 
from a pair of wires which may be carried 
over and through buildings and around 
corners with a minimum of space, care and 
expense, anda maximum of convenience, 
economy and safety. These hoists are fur- 
nished with a few feet of flexible cable, and 
may be connected ina few seconds with 
‘** service plugs” located on various parts of 
the wharf, the current being taken either 
from the lighting wires on steamer or shore, 
or, better, from a special power circuit, if 
such be available. Hoists of this kind may 
be advantageously used for building opera- 
tions, and are appreciated on account of the 
absence of smoke and noise. 

The earlier applications of electricity to 
elevator service were not specially success- 
ful, except for slow speeds, as it was not 
for some time considered feasible to start, 
stop and reverse the motor itself, thus im- 
posing the disadvantages inherent in ‘‘ open 
and crossed belt” machines upon all elec- 
tric elevator installations. 

The only’ practical method of using 
motors for high speed passenger work was 
for some time, therefore, in operating the 
pumps of hydraulic systems, but of late the 
development of quick-controlling and re- 
versing apparatus, with special types of 
motors, has made possible results fully 
equal in smoothness of operation to the best 
hydraulic practice, while the running ex- 
pense is usually considerably less. Designs 
are in use for a double drum freight or 
slow passenger type of machine, in which 
the movements of the apparatus are con- 
trolled entirely by electric means, the arma- 
ture shaft of the motor being run in either 
direction at will and at any desired speed. 
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The enormous areas required by many of 
our industrial concerns for carrying cn tle 
various processes of marufacture to the 
best advantage, necessitate new ard im- 
proved methods for the transportation of 
fuel, supplies and material in various stages 
of treatment from one part of the plant to 
another; and here again the invisible agevt, 
electricity, offers its services in a safe, com- 
pact and effective form. 

While the economy of electric locomotive 
truck service is naturally dependent upon 
local corditions and the amount of material 
to be carried, the saving over other methods 
has been entirely satisfactory to the score or 
more of corporations which have adopted it 
up to the present time. 

Among the numerous auxiliary uses to 
which electric apparatus may be put is that 
of pumping, either for boiler feed. or gen- 
eral supply purposes. A number of auto- 
matic switches are now on the market, by 
means of which an electric pump may be 
automatically started or stopped by a change 
of water level, either in a gravity or pressure 
fank, a feature susceptible of numerous 
adaptations, as suggested by circumstances. 

An objection sometimes offered to the 
adoption of electric apparatus is, that owing 
to the ‘‘ youth of the art” the types of ma- 
chines now built and on the market will in 
a few years be obsolete, like a coat outgrown 
though not + utworn, so that the pecessary 
investment is an unwise one on the part of 
the purchaser, This view seems to the 
writer not fully warranted, in the light of 
recent developments in electro-dynamics, 








QuEEN & Co.’s NEw VOLTMETER. 


since the efficiency of this class of ma- 
chinery is now so high as to direct the in- 
genuity of electric engineers rather to the 
invention and improvement of auxiliary 
apparatus for controlling, measuring and 
protecting the currents produced, than to 
the invention of new apparatus for their 
production. 

The claim may now fairly be made, also, 
that the various ‘‘ gauges” of the electric 
systems have been brought to standard, and 
that a piece of apparatus bought of any 
reliable company is adapted for use as well 
in conjunction with apparatus produced by 
another, and it may be competing, concern, 
provided the two systems are of the same 
general nature. This is just as necessary as 
that there should be one standard of meas- 
urement for engineering supplies of any 
kind, arbitrary, to be sure, but binding by 
courtesy throughout the engineering fra- 
ternity. 

In conclusion, it is interesting to note the 
tendency to incorporate electric motors with 
various classes of machinery, thus forming 
complete mechanical units. It is to-day 
possible, for example, to equip a printing 
or publishing house equal in completeness 
to any now existing, without using a hanger, 
line shaft, or belt, each press being cum- 
plete in itself, as far as mechanical connec- 
tion with the source of power is concerned, 
the entire transmission being accomplished 
by means of concealed wires 

The same is true of almost every line of 
industry, while the genera] application to 
naval practice is apparently a matter of the 
immediate future. 

——_- - ome — —-- 

Work on the long distance telephone 
line between New York and Chicago is 
going steadily forward through Northern 
Ohio, and by January it will probably be in 
operation between Cleveland and New York. 
The main line passes through Cuyahoga 
Falls and Ravenna, where work is now in 
progress, and a branch will be built from 
the former point to Cleveland. The line is 
in operation as far west as Erie and New 
Castle, Pa. A line between Cleveland and 
Detroit is projected to be built next Sum- 
mer. 
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Fort Wayne Electric Club. 


The Electric Club met last week in the 
offices of the Fort Wayne Electric Company 
with President Mead inthechair. The con- 
stitution reported by the committee appoint- 
ed to frame it was adopted. It was also 
reported that a suitable club house on Penn 
avenue could be secured, and a committee 
was appointed to secure a lease of the 
property and one also to fit it up with the 
necessary furnishings. The building is a 
large and commodious one and will be 
adapted to all the uses of the members for 
social enjoyment and, besides, will be fitted 
up to contain a large assembly room, where 
proposed lectures on scientific subjects will 
be given. 

There are some 50 applications for mem- 
bership pending, and the club, now that the 
constitution has been agreed on, is expected 
to increase rapidly in point of membership 
and efficiency. 
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A New Portable Voltmeter for Alter- 
nating and Direct Circuits, 


Messrs. Queen & Company,of Philadelphia, 
are just putting upon the market anew volt- 
meter which is claimed to present many 
valuable features never before found in a 
single instrument. The voltmeter is the in- 
vention of Mr. Frank Wagner, for a number 
of years connected with the Thomson. Hous- 
ton Electric Company, in charge of their Mex 
ican business, and now on the mechanical en- 
gineering staff of the University of Michigan, 
at Ann Arbor. It isof the ‘‘ hot wire” type, 
depending, like the Cardew, on the expansion 
of a stretched wire which is heated by the 
passage of the current due to the electro- 
motive force being measured. This stretched 
wire is connected with a long and very light 
aluminium index in such a way that the 
amount of expansion is greatly magnified. 
The ‘‘ hot wire” is only about five inches 
long and has in series an extra resistance 
wound anti-inductively; altering this extra 
resistance, the instrument may be adjusted 
to different ranges. The stretched wire is 
exceedingly thin and, therefore, immediately 
assumes the maximum temperature due to 
the electromotive force being measured; the 
voltmeter is thus exceedingly dead-beat and 
readings may be taken very quickly. 

The voltmeter is direct reading for both 
alternating and direct circuits, the resist- 
ance being ‘‘non inductive.” Two ranges 
are offered with a maximum of 55 and 125 
volts, respectively; both ranges are graduated 
in single volt divisions from one-fifth their 
maximum reading, these divisions being 
nearly equal and covering about 4 inch 
each in the 55 volt instrument and about .y 
inch each in the 125 volt instrument. A 
mirror is inlaid in the scale so that parallax 
is avoided in taking readings. 

Messrs. Queen & Company, as well as Mr. 
Wagner, have spent considerable time in 
developing and perfecting this voltmeter and 
believe that they have made it an instrument 
indispensable to every working electrician 
and electric light inspector in the country. 
The form, as now exploited, is intended 
only for general testing work and is nota 
station instrument in any sense of the word. 
It is almost entirely made of aluminium, a 
metal which Messrs. Queen & Company are 
now using extensively, and is believed to be 
the lightest voltmeter made. Complete and 
calibrated it weighs but 22 ounces. It is 
rectangular and smooth and can easily be 
slipped into a good sized pocket. It 
measures, outside, 734x4x2 inches. The 
instrument has few parts and these are very 
strong; it is well adapted for transportation. 

The outside case of the ‘‘Wagner-Queen ” 
voltmeter is an emery finished bronze having 
a beveled glass over the scale. Each in- 
instrument is furnished in a neat carrying 
case with leather handle. 

An attractive descriptive circular has been 
issued by the makers. 

J. R. Pemberton, of Detroit, Mich., 
is anxious to build an electric street railway 


at Aspen, Cole., and the people are anxious 
to have him. Work will probably begin 
next Spring. 
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FOR SALE. 


Two Ellis Oil Filters. Capacity 
ten and eighteen gallons per day. 
Will sell subject to 30 days’ trial. 


W. H. GORDON & CO, 
115 Broadway, N.Y. 














Eugene Munsell & Company, 
New York, were recently asked to estimate 
on 31,000 pounds of cut mica sheets. 

The W.S., Hill Electric Company, 
of Boston, has issued a very tasteful sup- 
plementary catalogue illustrating and de- 
scribing dynamos, motors and electric light- 
ing devices. 

The Consolidated Electric Man- 
ufacturing Company, of Boston, bas 
issued a large and handsome catalogue of 
electric light and power, railway, bell and 
gas lighting supplies. 

If our readers do not think that 
the electrical field is alively one, they should 
read the announcement of the Central Elec- 
tric Company, of Chicago, on first advertis- 
ing page of this issue. 

The iron roof for the storehouse 
which the United States government is 
building at Willetts Point, L. I., will be 
furnished by the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn. 

The Central Electric Company, 
Cuicago, is bringing out a new catalogue cov- 
ering its lines of Bryant sockets, cut-outs, 
branch blocks, etc. This catalogue will be 
one of the most aturactive and highly finished 
products of its kind. that has yet appeared. 
This company is receiving many orders for 
Okonite lamp cord and feel that they are 
justified in their claim that high class goods 
sell better than cheap ones. 

The New York Safety Steam 
Power Company have been awarded 
the contract for furnishing the Bullett build- 
ing, Poiladelphia, with three 13x12 hori- 
zontal automatic engines for dynamo serv- 
ice. The foundations for the engines are 
now being constructed, and it is expected 
the plant will be in operation early in De- 
cember. The Bullett building is centrally 
located and it is intended to make this the 
finest aud most complete electric light plant 
in Philadelphia. 

The Crocker-Wheeler Electric 
Motor Company, New York, are doing 
a very flourishing business. Among their 
recent installations may ve mentioned three 
5 horse-power and two 4 horse-power motors 
for Mr. Louis Sherry, the well-known ca- 
terer, corner Thirty-seventh street and Fifth 
avenue; one 5 horse-power in the Marlbor- 
ough Hotel, running ice cream freezers; one 
3 horse- power to run a large church organ 
io Ottawa,Ont.; six 44 horse-power and five 
14 horse-power to the well-known Otis 
Bros. Elevator Company, to run in connec- 
tion with their new pump; a 5_horse-power 
special dynamo to the Cornell Electric Com- 
pany, Hamilton, Ohio; 125 14 horse-power 
and six 14 horse power 10 ampere arc 
motors toa well-known firm in Baltimore; 
one 1 horse-power to the Alabama Poly- 
technic Institute, Auburn, Ala.; one 1 horse- 
power to the Berlin dry goods store, Brook- 
lyn, to run a cash carrier system; four 3 
horse-power motors, each driving a 48-inch 
fan in the Stock Exchange, New York city; 
two 1 horse-power and several small fan 
outfits to Madison Square Garden; one 14 
horse-power to drive the organ in the high 
school at Pottstown, Pa.; one 4 horse- 
power new style combination motor and 
organ attachment for Miss K. Drexel, No. 
103 Madison avenue, neatly encased in 
a black walnut cabinet placed in the ele- 
gant musicroom at her residence; one 5 horse- 
power at the Masonic Temple, at Richmond, 
Va.; five 5 horse-power, one 2 horse-power 
and several smaller sizes to Mr. F. 3. 
Blackall, No. 239 Broadway; one each 16, 
\¢ and } horse-power fan outfits to the 
Irving Bank, corner Warren and Green- 
wich streets; 2 horse-power running print- 
ing press for the Jewelers’ Review, No. 
58 Maiden lane, besides very heavy ship- 
ments to the West Indies and other foreign 
countries for the Thomson-Houston Inter- 
national Electric Company, Boston, Mass. ; 
one 8 horse-power for Professor Browning's 
Industrial Institute, West Fifty-fifth street; 
two 1 horse-power motors in Dennett’s res- 
taurant, at No. 140 East Fourteenth street; 
one 8 horse-power, one 2 horse-power and 
two 1 horse-power motors and one 1 horse 
power combination triplex pump, with au 
tomatic tank switch, also a dumb waiter 
operated by one horse-power motor, at Den- 
nett’s new restaurant, No. 25 Park row, 





WHAT WE CAN DO. 
We can furnish you with Dynamos of the 
best System. We can also furnish you 
with Electric Construction of the finest 
quality, including supplies of all kinds. 
Our specialties: General Construction and 
Erection of Lighting Plants. 
Address, W.L. POPPLE & CO., 
CoNsULTING ELECTRICIANS 
AND ELECTRICAL ENGINEERS, 


407 The Rookery, CHICAGO. 





LITTLE GIANT. 
Providence, R. I. 


R.1. Telephone & Electrie Go., 








MACHINERY IN STOCK. 
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Engine Lathes, 10 in. x 4 ft.; 1lin. x5 ft.; 12in. x | 


gi 

6 ft.; 14in. x 6 ft.; 16 in. x6 ft.; 18in. x 8 ft.; Qin. x 
8 ft., with ta attachment; 22in. x 12 ft. and 14 ft. ; 
24 in. and in. x 16 ft.; 30 in. x 10 ft. and 18 ft. ; 
36 in, and 38in. x 20 ft.; 42 in. x 12 ft.; 56in. x 18 ft.; 
72 in. x 20ft.; 108in. x 22ft. Fox Lathes, 13in. x 
5ft.;14in. x5 ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes, 12in. x 5ft.; 14in. x 5 ft.; 15 in, and 16 in. 
x 6 ft.; 18in. x 6ft.; 36 in. x 8 ft. 

Planers, 16 in. x 16in. x 3 ft.; 20in. x20 in. x 4 ft.; 
6ft.; 30in. x 30in. x 6ft.; 86in. x 


86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 72in. x 60in.x | 


.; 72in. x 60 in. x 20 ft. 


Crank —— 6 in., 8 in., 10 in., 12 in., 15 in., 16 
in., 20 in., 24 in., 28 in. 
+ emaes Nos. 1, 2, 3,4, with or without 


re 
Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 


Presses, 
Stiles & Parker. 
20 Lincoln Pattern Millers, No. 2. 
Hand Millers, Nos. 1 and 2. 8 Cam Cutters. 
Bolt Cutters, 14 in. to 1 in., % in. to 2 in. 
2 Profiling Machines. 1 36 in. and 48 in. Gear 


itter. 
1 New Horizontal Boring Machine. Newark 


Machine Tool Co. 
Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362. 
116 Liberty Street, New York. 


"A BIG HIT!” 


ryAN ADJUSTABLE HAMMER 


WE CLAIM 
this is the Best, Cheapest, 
Loudest Ringing and Hand- 
somest Electric Bell in the 
United States, 


WRITE FOR PRICES. 















PATENTED 1891, 
G. E. HORN & CO., 
(Successors To Hay-Horn Mra. Co.) 
63 South Canal Street, 
New Catalogue Ready. CHICAGO. 


Friction Shapers, 15 in.. 16 in., 20in., 22 in., 82 in. | 


| 87 JOHN STREET, NEW _ YORE. 











MANUFACTURED BY 


Charles A. Schieren & Co 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 








=== BRANCHES: === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


THE REMINGTON 








STANDARD 


TYPEWRITER 





Is to-day, as it 






has ever been, 
the leading 
Typewriter. 
Carefully 
tested im- 





Send for 
Illustrated Catalogue. 


provements 
are constantly 


added to this famous machine, 





Try Our Paragon Brand of Typewriter Ribbons 


Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 











THE LAW 


‘Double Cylinder Battery. 


Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, | 


Surface of 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. 












vantages. 





Its sale has steadily incrsased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


COLLEGE EDUCATION 
FREE! 


most prominent Colleges in the country, 
FREE. A chance of a lifetime. Do 





In one of the oldest, 

LUTELY 
you wastit? You do not need to invest a d ' rite for par- 
ticulars to one of the brightest and must original {illustrated 
moenthlies in America. Address, 


BUSINESS WORLD, Detaoit, Micu 





. 





Correspond with us before placin; 
= illustrated pare 


QUEEN & CO., Makers, Philadelphia. 


Standard Electrical Measuring Instruments. 


We make a great variety of Testing Instruments, such as Ammeters, Voltmeters, 
Galvanometers, Resistance Boxes, Photometers—in fact, everything that 
an electrician requires in making measurements of current, 
E. M. F,, resistance, insulation, efficiency, eto. 


your orders, and send for our 
gue No. 1-66. 





THE ELECTRICAL ENGINEERING COMPANY, 


Contractors for Complete 


Are, Incandescent and 


ower Plants, 


Room 603, 
MONON BLOCK, 
3820 DEARBORN S8T., Electrical and Mechanical 
CHICAGO, 


Superintending Electrical 
Construction, and Advice on 


ILL. Subjects a Specialty. 





INDEX OF INVENTIONS FOR WHICH LETTER: 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON NOVEMBER 10, 1891. 








463,107 Electric conductor; Frederick E. Degen- 
t, Chicago, lll., assignor to the Standard Un- 
derground Cable Co., Pittsburgh, Pa. 
463,121 Steam dynamo-electric machine; Frank 
M. Garland, New Haven, Conn. 


IssuED NoveMBER 17. 


463,154 Electric arc lamp; Williiam Jandus 

te oO. 
1 Electric lock; Walt . 
Chickee, IIL er J. O. Johnson, 

468,172 Insulator support; 
Philadelphia, Pa. 

463,174 Armature fordynamos orelectric motors; 
Barron D. Southard, Chicago, IIl., assignor to the 
Chicago Electric Motor Co., same place. 
es Telephony; John W. Bidboney, Lynn, 


ass. 
463,192 Electro-magnetic switch; Charles H 
Herrick, Winchester, and Willis M. Rand, Boston, 


ass. 
463,197 Electrical conduit; John C. Love, Phila- 
a Pa., assignor to the Love Electric Traction 


he cago. Ill. 

463,198 Electric stop mechanism; Lemuel Mel 
lett, Somerville, Mass. 

463,207 Telephonic relay; Ephraim E. Weaver, 
Philadelphia, Pa., assignor to Lewis O. Howell, Jr., 
same place. 

463,218 Cut-out; Hermann Lemp, Hartford, 
Conn., assignor to the Schuyler Electric Co. of 
Connecticut. 

463,242 Dynamo-electric machine; 
Burt, eicage, Ill. 

463,247 248 Galvanic battery; Walter A. 
Crowdus, Memphis, Tenn., assignor to Jo. W. Alli- 
son, trustee, same place. 

462,257 Ice bi er and electric current trans- 
mitter; Charles Smith, Wilkesbarre, Pa. 

.297 Electric lock; Floyde H. Starrett, Clin- 
ton, Mich. 

463,298 Thermo-circuit closer for electric fire 
alarms; John Wrigley and George P. Chambers, 


Thomas C. Smith, 


Martin C. 


Paterson, N. J. 
y re separator; William D. Hoffman, 
Brewster, N. Y. 
463,310 Crossing for electric railway conductors; 
= J. Silver, Salt Lake City, Utah. 
463,811 Electric switch; Ernest J. Bagnall, St. 
Louis, Mo. 


468,314 Alternating or pulsating current motor; 
Ludwig Gutmann, Pittsburgh, Pa. 

463,315 Power-storing mechanism for electric 
locomotives; James A. Hockett, Stirling, Kans. 

463, Fire alarm telegraph repeater; George 
M. Stevens, Cambridge, Mass. 


4 Electric locomotive; Sidney H. Short, 
Cleveland, O. 
463,359 Motor car for electric railways; Thomas 


E. Adams, Cleveland, O., assignor to the Brush 
te i ligh 

5 ectric cigar lighting a ratus; Wm. 
W. Foster, Boston, Mass. shaaa 
& Electric train signal; Joseph B. Strauss, 
Cincinnati, O. 
396 Electric switch; Alfred Swan, Orange, 
~ the Insulite Manufacturing Co., 


’ 


New York. 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & C0., 


Sole Manufacturers and General Agente, 


76 CORTLANDT ST., N. ¥. 

















U have anything pertaining to electric 
IF_YOU: you oe to Fell, send us the de- 
scription. 


IF YOU want: gazthing pertaining to electric 
FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 






/ 
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Tus HEISLER SYSTEM LONG DISTANCE INCANDESCENT LIGHTING 


A practical sub-division of the electric light. Cheap to install and perfectly automatic 
regulation. Specially adapted for the lighting of Public Halls, Railroad Depots, Pleasure Resorts, 
Streets, Stores and General Illumination. 


Hoted for the Brillianey of the Light and Greatest Production of § P. per P. 


NO TRANSFORMERS USED UPON THE CIRCUITS. 


We manufacture and carry in stock dynamos of the following capacity, in 32 candle-power 
lights: 160, 200, 250, 300, 350, 400, 450, which will operate their rated capacity in 16, 20, 32, 45, 
60, 100 and 150 candle-power lamps. The output of any of the above sized dynamos can be 
distributed from a circuit composed of No. 8B. & S. wire, and their will be no drop in candle- 
power of the lights at any point upon the circuit. Full guarantee given with our apparatus, and 
special fixtures for indoor and outdoor lighting. Series Lamps and Sockets for any-current or 
candle-power. Send for Descriptive Matter and Price Lists. 


NEISLER ELEGTRIG GO., 
DREXEL BUILDING, PHILADELPHIA. 


AGENCIES: Interstate Complete Electric Construction Co., St. Louis, Mo.; Belton Electric Co., Belton, Texas; 
Howe Construction Co., Norwalk, 0. 






































HOW TO MANACE AN 


ELECTRIC LIGHT PLANT... 


Oh MAYS == 
: vem POPULAR 
SHOE Gas: Fr woo E —== INSTRUCTOR. 


An indispensable hand-book for personsin 


THE-LARGEST:LINE: oF Q\ — . -F 
VELA a ARTISTIC PS EITECTS 86 PAGES. saath, PRICE, $1.00 
nV) MURRAY 7 NY. JZ | Electrical Review, 


SEND FOR CATALOGUE 18 PARK ROW, 
P. 0. Box 8829. NEW YORK. 
































== THE == 


SHORT ELECTRIC RAILWAY Co. 


ARE SOLE OWNERS OF THE 


THE CARVIN MACHINE COMPANY,| GEARLESS MOTOR. 


MACHINERY AND MAGHINE TOOLS. OVER 25 PATENTS AND 500 CLAIMS ALLOWED | 


Cniversal and Plain Milling Machines, Drill Presses, Screw Machines, Hand BY THE UNITED STATES PATENT OFFICE. 


and Engine Lathes, Planers, Profilers, Chucking Machines, 





Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Qoods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK. 


THE LEHIGH VALLEY Equitable Engineering & 
CREOSOTING CO. | ...... muon Coman 


WORKS, PERTH AMBOY, N. J. 
Ofice, Foot of Washington Street, JERSEY CI CITY, N. J. ELECTRIC RAILWAY AND POWER PLANTS. 


oer, adrenal Tee Drexel Building, Philadelphia, Pa, U. 8. A 


W. A. STADELMAN, Manacen-Cnicr Eneimneea. 












































ELECTRICAL rw 
BLAST FURNACE st x ties os Om 10.008 , 
Linen’ Us, * 4 fosts 688 il operation han 8 , per car mile. 
HAINES, JONES +4 ofl - . " 
Ss ss The Short Electric Railway (o., 
entra ii"). GLEVELANDOHIO. __. 
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YOU GET TNE BEST WHEN YOU BUY 


PERRET ELECTRIC [MOTORS AND DYNAMOS, 


MANUFACTURED ONLY BY 


THE ELEKTRON MANUPACTURING CO., 


New York Office, 89 Liberty St. 





SPRINCFIELD, MASS. 





SELLING AGENTS: 


WASHINGTON, D. C.: J. U. Burkett & Co., 1409 New York Avenue, 
NEW ORLEANS, LA.: George Baquie, 140 Gravier Street. 


CHICAGO, ILL.: The Electrical Engineering Co., 320 Dearborn St. 
ST. PAUL, MINN.: F. J. Renz, 95 East Fourth Street. 


PHILADELPHIA, PA.: Pennsylvania Machine Co., 29 North Seventh Street. 








Seamless Rubber Insulated Wires and Cables. 


FACTORY AND OFFICES, BRISTOL, R. I. 
SAMUEL P. COLT, Prest. and Treas. FREDERICK 8S. MINOTT, Gen’! Man. 
SEND FOR CATALOGUE. 








+ THE « 


Falls Rivet 


AND 


Machine (0., 


CUYAHOGA FALLS, 0. 





Manufacturers of Power 





Transmitting Machinery. 





The Entire Equipment of Elec- 
tric Light and Railway Plants 
a Speoialty. 

FRICTION CLUTCHES, SHAFT- 

ING, HANGERS, Etc. 





WESTERN OFFICE: 
8 So. Canal St., Chicago, Ill. 
¥. W. WEIR, General Manager. 











W.| speed is desired. 


THOUSANDS OF HORSE-POWER IN USE DRIVING 
DYNAMOS, and HUNDREDS of sets of Speed Cones, 
driving all classes of machinery where variable 











FOR INFORMATION IN REGARD TO APPLICATION TO DYNAMOS SEND FOR CATALOGUE 
H, AND IN REGARD TO CONES FOR CATALOGUE X, TO 


EVANS FRICTION CONE CO., 85 Water St., Boston, variaste seen. 





EVANS CONES 
FOR 











OUR GOODS ARE SOLD BY 


Alfred F. Moore, Philadelphia. The Thomson. 
Houston Electric Co., Boston. The Central N. Y. 
Electric Co., Syracuse. The Illinois Electric 
Material Co., Chicago. The Crowdus Chemical 
aa ae Co., og ange Will & Fink, San Fran- 

sco, + an om the factory, - 
25th street, N. Y. rh oer ee 





NOTHING BUT GUM has yet been found reliable for 
INSULATING ELECTRIC WIRES. Don’t put your trust 
o Bnnnsrs panda reclaimed old shoes. We use the best 

- and PARA RUBBER a 
BECAUSE IT LASTS. uli Oat 


BISHOP GUTTA-PERCHA CO., 420-426 East 25th St., New York 








|ISCHUYLKILL FOUNDRY 


Patented United States and Canada. 


JOHN WOOD, Jr., Inventor. 
CONSHOHOCKEN, PA. 






WOOD'S WATER 
TUBE STEAM 
BOILERS. 


AND 
MACHINE WORKS, 


Conshohocken, Pa. 


The best Boiler for poling Nie, 
Blast Furnances, Steel Plants, ric 
Lighting and all stationary — 

For ety. Economy, Durability 
and Accessibility. 

These Boilers are in successful use 
at many of the largest rolling mills, . & 
steel plants, cotton, woolen carpet 
mills, and electric light plants and fie 














passenger railways. 








~ WHEELER CONDENSER AND ENGINEERING CO 
= 92 & 94 Liberty St., New York, 


Proprietors and Manufacturers of 
WHEELER’S 


Improved Patent Surface Condensers 


ALSO THE 


é . 
», Wheeler “Admiralty” Condenser, 
b WITH PATENT SCREW GLANDS. 
Condensers and Pumps for Bleotrio Light 
and Power Plants, Mills, etc., and for all Sta- 
tionary and Marine Requirements. 











SEND FOR CATALOGUE. 





